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SILK Silkworm: have been spinning uk 
for themselves for millions of years, These 


worms are the caterpillars, or larvas, of 
the silkworm moth, They apin the alk in 
making their cocoons. Over 4.500 years ago 
the Chinese. learned how to unravel the 
wk of dlkworm cocoons reel it into 
thread, amd weave this thread into cloth 
Nobody is sure exactly when ot how this 
great discovery was made. An old story 
tells that one day back in the 27th century 
B.C. the cocoon of a silkworm accidentally 
dropped into a cup of hot tea which the 
young Chinese empress, Queen Ha Ling 
Shi, was.drinking. When the empre tried 
the cocoon unraveled and 
what she pulled out of her teacup was a 
long strand of silk 
The emperor, Huang Ti, was interested 
in the unraveled cocoon. He told the queen 
to find out whether silkworm cocoons could 
be made useful. She immediately set about 
raising and studying silkworms, Finally she 
learned how to make thread by putting 
the strands of different cocoons together 
and to weave the thread into cloth. Ever 
since then Queen Hsi Ling Shi has been 
worshiped as the goddess of the silkworm 
For century on century the Chinese made 
silk cloth and sold it to the people of other 
lands. They were, however, forbidden to 
tell how the silk fiber was obtained. For 
nearly 2.000 years the secret was kept. 
Shortly after the time of Christ raw silk 
from the Far East began being brought 
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imo Droge amd the New Fast amd Gee 
ouem αλ cloth By thee deli s 
324 1 . of the T 
Constantinople the capite! of the Roman 
Pepis ἡ Dat tae, «- m 
LOS 3 E 2 2 
weeted to poire the cow wA ἕω the 
Wereving, too, amed of hevieg a 
it hos Chime With the promise of à rich 
mwani be peruaaded feo Penisa monis 
who had been im China to go back and get 
him some ulbwons egp The mosi: in due 
time returned with them. They had meug 
gied the ex» cat in their hollow bamboo 
canes, All the ulk prodoced by Western 
countries up to αλά 200 years aga, Hh 
said could be traced back to thow exo 
Silk making is rather complicated: Fins 
the eggs are laid by the female silkworm 
moth. The agp are spread out on trays 
amd placed in incubator. In shout ten 
days they hatch into tiny wornlike larvas 
The trays are then removed and placed on 
shelves A lever of gaure or many-holed 
paper on which mulberry leaves are spread 
is put over the baby dlkworm: To reach 
and eat the leaves the little. caterpillars 
have to wriggle up through the paper or 
gauze. Any mot strong and bealthy enough 
to get up to the leaves are destroyed 
After some 40 days of cating steadily- 
except for four periods when they shed 
their skins or molt—the ulkworms are 
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ready to spin cocoons. They are now from 
3 to 3% inches long. About a fifth of their 
weight is silk. The silk is in two sacs, one 
on each side of the body. Both sacs lead to 
an opening called the spinneret just below 
the insects mouth. The silk comes out of 
the spinneret as a single strand. The cater- 
pillar fastens the end of it to some support 
and then proceeds to wind the silk around 
itself. It winds it in a figure eight, so that 
the finished cocoon is sometimes pinched 
in the middle like a peanut. The spinning 
takes 60 hours. 

Inside the cocoon the silkworm begins 
its remarkable change to a grown-up moth. 
Most silkworms, however, are not allowed 
to develop—only those that are needed for 
laying eggs. In crawling out of its cocoon 
a moth breaks the strand of silk so that 
it cannot be reeled into thread. The moths 
that are allowed to come out of their co- 
coons live only a short time. They fly very 
little or none at all. After mating, the 
males are destroyed. The females die soon 
after laying their eggs. P 

Most of the cocoons are put through 
ovens where hot air kills the silkworms in- 
side. They are then placed in boiling wa- 
ter to soften gum that holds the strands in 
place. The silk in a cocoon is one long 
unbroken strand. When unwound it may be 
from 500 to 1,300 yards long. Strands from 
several cocoons are brought together and 
wound on a large reel as one thread. When 
these cocoons have been all unwound, 
strands from other cocoons are fastened on. 
The joining does not show. When the silk 
is taken from the reels, it is twisted into 
skeins. These are then packed flat into 
bundles called books, which are shipped to 
silk-cloth manufacturers in bales. 

For hundreds of years silk fabrics were 
prized as the most beautiful and most luxu- 
rious of all materials for clothing. They 
are still prized, although now many people 
think that fabrics woven of some of the 
man-made fibers are more beautiful. (See 
BUTTERFLIES AND MOTHS.) 
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SILVER This valuable metal has been 
known and used by man since very early 
times. It was easy to discover because it 
is often found free in nature. It has only 
to be dug up and cleaned. Sometimes, how- 
ever, silver is found in ores, where it is 
joined with other materials in what scien- 
tists call compounds. 

Pure silver is almost white and very shiny. 
It is one of the most beautiful of all metals. 
But it is quite soft. Long ago metalworkers 
learned how to make silver harder by mix- 
ing a small amount of some harder metal 
with it. 

For many, many centuries silver has been 
used as money. Coins were being made of 
it in Asia Minor 25 centuries ago. Four 
hundred years ago so much silver was found 
in Joachimsthal, in Bohemia, that a mint 
was built there. One of the silver coins 
made was called a Joachimsthaler. This 
name was shortened to thaler. “Dollar” 
comes from “thaler.” The use of silver in 
jewelry goes back to prehistoric times. 

One of the important uses for silver today 
is for tableware. Some tableware is sterling 
silver. Sterling silver is about nine-tenths 
silver and one-tenth copper. 

Many people who cannot afford to buy 
sterling silver tableware buy silver plate 
instead. This is tableware made of some 
cheaper metal and coated with silver. 

Silver is the best conductor of electricity 
known. This means that electricity passes 
through silver more easily than through 


any other substance known. Silver is also 
the best-known conductor of heat. 

If silver objects are left in the open, 
they: soon tarnish. To make them look 
shiny again they have to be polished. Sil- 
ver tarnishes because small amounts of 
sulfur compounds in the air join with the 
silver to make a dark-brown compound 
called silver sulfide. Eggs and some other 
foods also contain sulfur compounds which 
cause silverware to turn dark. 

Some compounds of silver are easily af- 
fected by light. The light causes darker- 
colored compounds to form. For this rea- 
son silver compounds can be used for the 
taking of pictures. The film used in a cam- 
era has on it a coating of gelatin mixed 
with a silver compound. 

Silver is used in airplane and diesel 
locomotive bearings. It is used in many 
electronic devices and in special solders. 
Doctors often use silver plates or silver 
foil in patching broken bones. (See ELE- 
MENTS; JEWELRY; METALS; MIRROR; 
MONEY; PHOTOGRAPHY.) 
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SKELETON A skeleton is useful to an 
animal in several ways. It makes a frame- 
work for the animal's body. It protects soft, 
delicate parts. A skeleton also helps the 
animal move, because muscles can be at- 
tached to it. 

Some animals do not have a skeleton. 
A jellyfish, for example, does not. It gets 
along very well without one. The water it 
lives in buoys it up. Its stinging cells pro- 
tect it. And ocean currents move it along. 

Most animals, however, have some kind 
of skeleton. It may be an inside skeleton, 
or it may be an outside skeleton. 

The large group of animals called the 
jointed-legged animals have an outside 
skeleton. Spiders, crabs, lobsters, and all 
the insects are members of this group. 
Their skeleton is made of a material called 
chitin, which is very much like the mate- 
rial in our fingernails. It fits over the animal 
like a suit of armor. It is waterproof and 
thus helps keep the animal from becoming 
too wet or too dry. It has joints that make 
bending easy. Muscles are attached to the 
skeleton on the inside. One needs only to 
watch a beetle run to see how successful 
this kind of arrangement is. 

Animals like the snail and clam also have 
an outside skeleton. Theirs, however, is not 
"made of chitin but of lime. It is thick and 
heavy. The main purpose of such a skeleton 
is to protect the animal inside. Animals 
with this kind of skeleton move about fairly 
slowly if at all. 

All the large animals we know best have 
an inside skeleton, Their skeleton is made 
of bone. All animals with a bony skeleton 
are called vertebrates. A vertebrate’s skele- 
ton, even though it is on the inside, has a 
great deal to do with the animal’s shape. 

Some animals have both an inside and 
‘an outside skeleton. The turtles, for ex- 
Pample, have an inside skeleton of bones 
and an outside skeleton that is made up of 
bony plates. 

The human skeleton is made up of a few 
more than 200 bones. When we are babies, 
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our bones are mostly cartilage. Cartilage 
is the same as gristle. It is not hard and 
stiff like bone. As we grow, new cartilage 
is made and most of the older cartilage is 
replaced by bone. A person does not stop 
adding cartilage till he is about 20. When 
he stops adding cartilage, he stops growing. 
His skeleton is as big as it will ever be. 
(See BODY, HUMAN; INVERTEBRATES; 
VERTEBRATES.) 
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SKIN Our skin separates each of us from 
the outside world. Through its nerves it 
sends to our brains many messages about 
what is going on around us. It tells us that 
the wind is blowing. It lets us know whether 
the day is hot or cold. It gives much in- 
formation about the objects which we han- 
dle in our work or play. It tells us if some- 
thing is rough or smooth, wet or dry, hard 
or soft. 

Our skin forms a protective covering 
for the body. It helps protect the body from 
injury and helps keep germs from enter- 
ing. It helps keep the body from drying out 
and from becoming too hot or too cold. 

The skin is made up of two main layers. 
The outside layer is called the epidermis. 
Another name for it is cuticle, The part of 
this layer which is exposed to the air is 
made of dead cells which gradually rub 
off. In the other part of the layer new cells 
are made to replace the dead cells. Our 
fingernails and toenails grow from special 
cells in the epidermis. 

Beneath the epidermis lies the dermis. 
It is sometimes called the true skin. This 
layer is much thicker than the epidermis. 
It is made mostly of tough fibers. In some 
animals this part of the skin is so strong 
that we use it for making leather. In the 
dermis there are many nerves. There are 
many blood vessels, too. Blood vessels are 
elastic. When the body is very warm, they 
become larger and fill very full of blood. 
Heat can then pass from .the blood out 
into the air through the skin to cool the 
body. When the body is cold, the blood 
vessels remain small so that heat will not 
be lost rapidly from the body. 

Sometimes when a person becomes em- 
barrassed many of the tiny blood vessels in 
his face get larger. His face becomes red, 
and we say that he is blushing. 

In the lower part of the dermis there is 
a layer made mostly of fat cells. This layer 
of fat acts as an insulator. In the winter 
it helps keep heat inside the body. In sum- 
mer it helps keep heat out. In whales this 
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layer of fat is called blubber. It protects the 
whale against the cold ocean water. 

Hairs, oil glands, and sweat glands run 
outward from the dermis. Attached to the 
hairs there are tiny muscles. Sometimes 
when we are cold these muscles contract 
and make many little bumps, or goose 
pimples, on our skin. 

The oil glands pour oil out on the hair 
and skin to help keep them in good condi- 
tion. Brushing our hair helps these glands 
do their work. 

The sweat glands pour water out on the 
skin. This water is called sweat or per- 
spiration. When the water evaporates, the 
skin and the rest of the body become cool- 
er. On a very hot day the body may lose in 
sweat two or three quarts of water. 

In the skin there are some cells that 
contain a colored material called pigment. 
When only a little pigment is present, the 
skin is very light in color. Dark skin has 
more pigment. Strong sunlight may make 
the skin produce more pigment. In summer 
many people work hard to get a good suntan. 
(See BODY, HUMAN; FRECKLES.) 


SKIN DIVING The underwater sport 
called skin diving is one of the fastest- 
growing sports in the world. It has millions 
of followers. Skin diving got a big boost as 
a sport shortly after World War II. In- 
terest in it grew partly because of the ex- 
ploits of the frogmen (underwater demoli- 
tion experts) during the war. 

Skin divers dive without the protection 
of heavy, deep-sea diving suits. Some have 
no equipment for breathing underwater. But 
many-—the scuba (self-contained underwater 
breathing apparatus) divers—do have. 

Some skin divers catch fish with spear 
guns or knives. Others use special under- 
water cameras to take pictures of fish and 
underwater scenery. Still others look for 
sea caves and shipwrecks. 

Skin diving is more than a sport. Skin 
divers carry on rescue work and scientific 
exploring. (See DEEP-SEA EXPLORING.) 
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SKUNK The skunk has a worse reputa- 
tion than it deserves. Calling a person who 
has done something very wrong a skunk 
is not being fair to this animal. The skunk 
gets its bad reputation by its way of “an- 
swering back." When it is disturbed, it 
shoots out a liquid that has a very bad odor. 
The liquid comes from two scent glands 
just under the skunk's tail. Shooting out 
the liquid is the animal's way of protect- 
ing itself. First, however, it gives a warn- 
ing by raising its tail and rearing up on 
its front feet. 

Farmers do not like skunks, because they 
sometimes kill chickens. But skunks pay 
for the chickens they eat by eating many 
mice and harmful insects. 


Skunks are quite pretty with their black 
and white fur. And they are friendly ani- 
mals. They seem to like to be near people. 
Often in the country a mother skunk makes 
a nest under the porch of a house when she 
is going to have her babies. Little skunks 
make good pets. They do not send out the 
bad-smelling liquid unless they are both- 
ered. But to play safe it is wise to have a 
veterinarian remove the scent glands from 
a pet skunk. 

Skunks are found all over North Amer- 
ica. They live in woods, usually near the 
edges. Full-grown skunks are about the size 
of large cats. Sometimes they are called 
"wood pussies." They do their hunting at 
night. Unfortunately they have not learned 
that highways are dangerous. Many skunks 
are killed by cars. Hunters kill many oth- 
ers for their fur. Skunks are also raised on 
farms for their fur. (See MAMMALS.) 


SKY On a clear day the sky looks like a 
blue bowl turned upside down over the 
earth. People of long ago thought that it 
was a big bowl. The stars they saw at night 
they thought were holes, or windows, in 
the bowl. Some bright light from above 
the sky, they said, shone down through 
these windows. 

Now we know that the sky is not at all 
like a bowl. When we look up at the sky 
we are simply looking out into space. 

The sky looks blue because of the air. 
The air around the earth scatters the sun- 
light that shines through it. Blue is one of 
the colors in sunlight. When the sun is 
well above the horizon, the air scatters 
the sunlight in such a way that we see 
blue rather than any of the other colors. 
To travelers in outer space the sky is not 
blue, but almost black. 

At sunrise and sunset the sky near the 
horizon may be reddish rather than blue. 
When the sun is low its rays have a longer 
path through the air than when it is high 
and the red rays rather than the blue ones 
may reach us. (See COLOR.) 
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SKY DIVING Another name for sky diving ~ 


is sport parachuting. Parachuting has helped 
greatly in recent wars. Now it has become 
a popular sport. The first international meet 
was held in Yugoslavia in 1951. Eight years 
later the first sky-diving centers in the 
United States were set up, one at Orange, 
Mass., the other at Hemet, Calif. 

In competitions sky divers are rated on 
their style during their fall and their ac- 
curacy in landing on target. By moving his 
arms and legs, a parachutist can make 
loops and turns in his free fall through the 
air before his parachute opens. His para- 
chute is built so that, after it opens, he can 
control its direction. " à 

A sky diver's gear consists of a jump 
suit, boots, a helmet, goggles, and a para- 
chute. It is no light load. Altogether it 
weighs about 50 pounds. He may have an 
emergency chute, too. 

The idea of stepping out of a plane thou- 
sands of feet in the air is frightening to 
most beginners. But to an experienced sky 
diver it is no more frightening than step- 
ping out of a car on the ground. 

The sport is not as dangerous as it looks. 
There are safety rules a sky diver must fol- 
low. His chute, for instance, must be open 
at 2,200 feet. (See PARACHUTE.) . 
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SKYSCRAPER A skyscraper is a very tall 
building. Skyscrapers got their name be- 
cause they look as if they were tall enough 
to touch the sky. “Skyscraper” is an Ameri- 
can word, and most of the skyscrapers in 
the world are found in North and South 
America. 

There is no point in having a skyscraper 
in a small town or city where there is 
plenty of room for buildings. Skyscrapers 
are built only in large cities where there is 
no room to spare. 

The tallest skyscrapers all have a skele- 
ton of steel. The steel skeleton supports 
the tremendous weight of the building. Be- 
fore men learned to build steel frame- 
works, big buildings had to have very thick 
walls, for the weight of the whole building 
rested on the walls. The walls had to be 
thicker at the bottom than at the top. In 
a skyscraper the outside walls are just the 
covering shell of the building. They do not 
have to be thicker near the ground. The 
walls of the lower stories do not hold up 
the walls of the upper stories. In some tall 
buildings reinforced concrete instead of 
steel forms the framework. 

The skeleton of a skyscraper has to be 
very strong for more than one reason. It 
has to hold up the weight of the building. 
Besides, it has to be able to stand the force 
of the wind. The force of even an ordinary 
wind is very great against a tall building. 

There is always a part of a skyscraper 
that no one ever sees. Much of such a big 
building is below the ground. A tall build- 
ing has to be built with very solid founda- 
tions. The best plan for foundations is to 
sink them all the way down to solid rock— 
bedrock, it is called. 

The first building called a skyscraper was 
the Home Insurance Building, built in 
Chicago in 1885. It was 10 stories tall. 
The first giant skyscraper was the 60-story 
Woolworth Tower in New York City. It 
was built in 1913. 

The tallest skyscraper in the world is 
the Empire State Building in New York. 
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This big office building soars into the air 
for 1,472 feet — more than a quarter of 
a mile. It has 102 stories. The main part of 
the building is 85 stories. Above that there 
is a slender tower of 17 stories. At the top 
is a 222-foot TV tower which was added 
in 1950. The foundations rest on bedrock 
55 feet below street level. 

It took a tremendous amount of steel 
and stone to build this great building. The 
steel alone in it weighs more than 60,000 
tons. The whole building weighs about 
365,000 tons. 

The Empire State Building is almost a 
city in itself. There is room in it for 80,000 
people. If the elevator shafts were put one 
on top of another they would reach up into 
the air for seven miles. 

The second tallest building in the world 
is the 100-story John Hancock Center in 
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Chicago. It is both an office building and 
an apartment building. People in its loftiest 
apartments live higher above the ground 
than any other people in the world. From 
their windows they can see four states: 
Illinois, Indiana, Michigan, and Wisconsin. 
(See BUILDING MATERIALS.) 


SKYWRITING The sky is the largest 
“blackboard” in the world. Messages are 
sometimes written on it. Most of the mes- 
sages are advertisements. As a rule they tell 
the name of a product which an advertiser 
wants to sell. 

Sometimes, however, skywriters have 
written just for fun. Once two men played 
tick-tack-toe 10,000 feet up in the sky. 
Another time they flew over a schoolhouse 
and wrote “1 + 4 = 6" to tease the teach- 
ers and make the children laugh. But sky- 
writing is an expensive kind of fun. 

It takes a pilot about a year to become 
a good skywriter. He has to spend many 
hours practicing. He has to learn not only 
to write backwards and upside down, but 
also to write fast because the wind will 
soon blow his message away. 

The writing is done with smoke made 
from a paraffin-base oil carried in a tank. 
A pilot first tests the strength and direction 
of the wind. If the wind is not just right 
he moves higher or lower until he finds a 
suitable place. Then by pressing a trigger 
he sprays some of the oil into a section of 
the exhaust. 

Here the heat from the hot gases of the 
engine changes the oil into thick smoke 
which comes out at the side of the plane 
in long white streams. The pilot does not 
write his letters up and down but lays 
them flat across the sky. They seem to be 
up and down, however, to people on the 
ground below. 

Each letter is about a mile long. A single 
word may stretch for 5 to 20 miles. Long 
messages cannot be written because in about 
ten minutes the first letters usually begin 
to disappear. 
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Some letters are harder to write than 
others. Some pilots think that S is the hard- 
est to write. Others think that K is. The 
word skywriters have liked best is OXO, 
the name of a soup made in England. Writ- 
ten backwards, forwards, or upside down, 
it always spells OXO. 

Sometimes skywriting is done by two pi- 
lots working together. While one makes 
the upright of a T, the other crosses the T. 
The pilots do not bump into each other be- 
cause the different parts of a letter do not 
actually touch. They are usually about 
50 feet apart. Of course, with two pilots 
à message can be written faster. 

The first words ever written in the sky 
were Daily Mail, the name of an English 
newspaper. They were written on May 30, 
1922, at Epsom Downs, a racetrack near 
London. The writer was J. C. Savage, the 
inventor of skywriting. 

An American businessman, Allen J. 
Cameron, visiting in Europe heard about 
this way of advertising. On his arrival home 
he had “Hello U.S.A.” written across the 
sky over New York Harbor. Before the days 
of television skywriting was used much 
more than it is now. Today there are proba- 
bly not more than ten or so pilots that 
are trained for skywriting jobs. i 
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SLANG “Bring on the cackleberries." “Is 
he going to beef about the beef?” Each of 
these sentences contains slang. In the first 
“cackleberries,” meaning “eggs,” is slang. 
In the next sentence the first "beef" is 
slang. The second is not. 

In a big English dictionary many words 
are marked "slang." They are words that 
have not yet been accepted as good English. 
Perhaps most of them never will be. But 
some are sure to be. "Bogus," "joke," 
“mob,” and “clumsy” were once slang. 

Many slang words are good words used 
with a different meaning. "Beef," used to 
mean "complain," is an example. 

“Twenty-three — skiddoo,"  "vamoose," 
and "scram" followed one another as slang 
expressions for "go away." Some slang lasts 
for a very short time, often for only a few 
months. “Hit the hay," on the other hand, 
has been slang for years. / 

Everything that can be said with slang 
can be said without it. Then why do peo- 
ple choose to use slang? 

Sometimes slang gives us a shorthand 
way of saying something. "Creep," “fink,” 
and “crumb” are shorter than “obnoxious 
person.” Slang is often colorful and force- 
ful. “Behind the eight ball” makes more 
of an impression than “in a precarious posi- 
tion.” Some slang words are fun to say. 
“Flip his lid” is more fun to say than “lose 
his self-control,” and "neat" more fun than 
“pleasing.” Some slang is used simply be- 
cause the speaker does not take time to 
think of the accepted words for what he 
wants to say. 

All languages have their slang. And in 
all languages the slang changes. 

No one should think of slang as some- 
thing that should never be used. But there 
are times when slang is out of place. Slang 
would be out of place in a sermon or in an 
address by the president. It would be out 
of place in a business letter or in an article 
about atomic energy. And even in ordinary 
talking it can easily be overdone. Slang loses 
its effect if there is too much of it. 
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SLAVERY A man buys a dog to help him 
hunt. No one thinks anything about it 

Everyone has a right to buy a dog. It used 
to be that people thought just as little about 
it if one man bought another man and 
made him work without any pay. A person 
who belongs to another is a slave. 

The ancient Egyptians had many slaves. 
The pyramids were built with the help of 
hundreds of thousands of slaves. The an- 
cient Greeks had many slaves, too. At one 
time the Greeks paid no taxes. Money for 
government came from silver mines worked 
by slaves. The Romans also had many 
slaves. Most of the slaves of early times 
were people captured in war. A slave might 
very well come from a richer family and 
be better educated than his master. 

In the early days of the United States 
many of the people of the South owned 
slaves. Slave traders brought natives from 
Africa and sold them. The slaves of the 
South were declared free by Abraham Lin- 
coln on Jan. 1, 1863, during the Civil War. 
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Today few people believe in slavery. 
Most people agree that it is wrong for one 
person to own another. Although slavery 
still exists in a few areas, the idea of it is 
one most of the world has outgrown. (See 
EMANCIPATION PROCLAMATION.) 


SLEEP To most boys and girls sleep seems 
a waste of time. Of course, it is not. We 
need several hours of sleep every day. 
When we are working and playing, our 
bodies wear themselves out. In the course 
of a day, many of the cells our bodies are 
built of are destroyed. Any rest is a help 
in letting a person's body get caught up 
with itself, but sleep is the best kind of 
rest. When we are asleep our bodies have 
a good chance to build new cells. Even 
when we are asleep parts of our bodies go 
on working. Our hearts, for instance, go on 
beating and our lungs go on taking air in 
and forcing it out. But both slow down. 
Children need more sleep than grown- 
ups, for their bodies have to grow as well 
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as repair themselves. Babies sleep more than 
they stay awake. Grown-ups, on the other 
hand, are awake about twice as long as they 
are asleep. 

Our brains need sleep as much as our 
muscles do. Without enough sleep people 
are likely to be cross and irritable. They 
forget easily and often do foolish things. 

No rule can be made that will tell every- 
one exactly how much sleep he should have. 
One person may need more than another 
even if they are both the same age. Every- 
one should find out for himself how much 
sleep he needs to be at his best. 

Other animals sleep, too. Some of them 
sleep in what seem to us to be peculiar 
positions. Bats, for instance, hang themselves 
up by their hind feet. Giraffes sleep stand- 
ing up. So do African elephants. Indian ele- 
phants, in contrast, usually sleep lying down. 
Many birds fasten their toes tight around 
branches and settle down over their feet. 
We close our eyes to sleep. But not all 
animals can. 

No one is sure exactly what makes peo- 
ple and other animals get sleepy. Perhaps 
getting sleepy comes from the waste mate- 
rials that are formed in our bodies when 
we are working and playing. Perhaps it is 
mostly habit. No one knows why we have 
dreams, either. There is still much for sci- 
entists to find out about sleep. 
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SLOTH The sloths of today are tree dwell- 
ers. They live in the hot, wet forests of 
Central and South America. A sloth spends 
almost its whole life upside down. It both 
sleeps and moves about upside down, hold- 
ing onto branches of trees with its power- 
ful hooked claws, Once in a while a sloth 
comes down to the ground to move to a 
new tree. But, as you would guess, it is 
very awkward on the ground. A sloth can, 
however, swim well. 

The sloths belong in the group of mam- 
mals to which the armadillo and the great 
anteater belong. There are two-toed sloths 
and three-toed sloths. A two-toed sloth has 
two toes, or “fingers,” on each front foot, 
and a three-toed sloth has three. Another 
name for the three-toed sloth is often found 
in crossword puzzles. It is “ai” (AH ee). 
Another name for the two-toed sloth is 
unau (yoo NOW). 

With its round head, flattened face, and 
no ears that show, a sloth would look strange 
even if it did not hang upside down. Its 
hair, moreover, is parted on its stomach, 

Sloths eat leaves and twigs. They move 
slowly about, hand over hand, to get them. 
Sloths spend much of their time dozing. 
They are so still that they look as if they 
were frozen into position. The word “sloth- 
ful” has come to mean lazy. It is not hard 
to see why. 
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One would think that a sloth would be 
in great danger from meat-eating animals. 
But it has one very good means of protec- 
tion. Tiny green plants called algae grow 
in its long coarse hair. They make the sloth 
look from a distance like a part of the tree 
in which it is living. Its enemies usually 
pass by without seeing it. 

During the Ice Age giant ground sloths 
lived in both North and South America. 
They were far too big to live in trees. (See 
MAMMALS OF YESTERDAY.) 


SMALLPOX 4A person sick with the dis- 
ease called smallpox has a high fever and 
has small pus-filled sores on his skin. The 
sores are called pocks. The small pocks give 
the disease its name. 

About 200 years ago a famous doctor 
estimated that one out of every ten people 
alive at the time would die of smallpox. He 
said that one out of every four people would 
have pitted skin. Smallpox often leaves 
scars called pits or pockmarks. Now far 
fewer people have smallpox. We owe the 
change to Edward Jenner's discovery that 
vaccination prevents smallpox. 

A person who has had smallpox or who 
has had a successful vaccination recently 
enough will not catch the disease. Most 
people in the United States and in many 
other countries, too, are now vaccinated. 
In many places children are not allowed to 
go to school until they have been vacci- 
nated. Vaccination is required for travel 
from one country to another. 

Smallpox is caused by a virus. Viruses 
are the smallest of all disease germs. A 
person with the disease sends germs into 
the air by coughing or sneezing or simply 
by talking. The germs are likely to reach 
anyone who is nearby. It is important that 
people with smallpox be kept away from all 
those who might catch it. Smallpox has all 
but disappeared in the United States. There 
is hope that it can be made to disappear 
everywhere. (See DISEASE GERMS; JEN- 
NER, EDWARD; VIRUS.) 
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SMITH, JOHN (1580-1631) A statue of 
Captain John Smith stands close to the 
bank of the James River in Virginia. It is 
on the site of Jamestown, one of the first 
white settlements in what is now the 
United States. Nearby stands an old church 
tower, almost all that is left of Jamestown. 

Jamestown was founded by a group of 
English settlers in 1607. These settlers 
were sent out by the London Company. The 
London Company expected that the settlers 
would discover gold and silver. But there 
was no such treasure. Not many of the 
settlers were prepared for the hard work 
of clearing land and farming it. Some of 
the men were quarrelsome. They were not 
willing to do their share of work. 

The settlers had not been wise in choos- 
ing a place for their settlement. Boats 
could anchor easily in the broad James 
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River, but the land around Jamestown was 
low and marshy. Food was not easy to find 
or raise. Many settlers were sick. And 
there was danger from nearby Indians. If 
John Smith had not taken charge, James- 
town might have been a complete failure, 

Smith made a rule that no one could eat 
who did not work. And he saw to it that the 
rule was carried out. He had learned to 
speak Algonquian and could bargain with 
the Indians for food. Thanks largely to 
him, the colony lasted. 

The best-known story of John Smith is 
the story of how the Indian princess Poca- 
hontas saved his life. On an exploring ex- 
pedition Smith was captured by Indians. 
They took him to their chief, Powhatan. 
Smith was about to be killed when Poca- 
hontas, Powhatan's daughter, threw her- 
self upon him and begged for his life. Pow- 
hatan allowed him to return to Jamestown. 

This happening was by no means the 
first thrilling adventure John Smith had 
had. According to his own story, his whole 
life up to that time had been an adventure. 
When he was only a boy his father died 
and he left England. He was robbed and al- 
most killed while journeying through 
France. On a boat sailing to the Holy Land 
he was blamed for a storm and thrown over- 
board. He was rescued, however, and soon 
was in the midst of a war with the Turks. 
The Turks captured him and sold him as a 
slave. Again he escaped. He returned to 
England and from there he sailed to Amer- 
ica. On the way some of the men on the 
boat decided to hang him because, they 
said, he had conspired against the group. 
At least some of these adventures really 
did happen. 

After only two years in Jamestown, John 
Smith returned to England. Shortly before 
he left the colony he was wounded by an 
explosion of gunpowder. Although his ac- 
cident did not end his adventures, he was 
never again in Virginia. The colony fared 
so badly without him that the year after he 
left was called the "starving time." 
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Smith did, however, retum to America. 
Some London merchants sent him to find 
gold and silver if possible and, if there was 
no gold or silver, fish and furs. He found 
only fish and furs, but while his men were 
hunting and fishing he mapped the shores 
of what is now New England. In fact, John 
Smith gave the region that name. He also 
named Massachusetts. 

Smith's maps helped other explorers. 
They helped the Pilgrims decide where to 
land. They also helped the settlers of the 
Massachusetts Bay Colony find a place for 
a settlement. Smith wanted to come back to 
America with the Pilgrims, but they did 
not invite him. Neither did the Massa- 
chusetts Bay settlers. They told him his 
"books and maps were much better cheape 
to teach them" than he himself would be. 

As a sort of consolation prize, Smith was 
given the title of "Admirall of New En- 
gland." Much of the last years of his life 
he spent writing about America and his 
many adventures. He died in 1631 still 
hoping to come back to a settlement in the 
New World. (See MASSACHUSETTS.) 


SMOKE Almost everyone has seen smoke. 
It rises from chimneys, from bonfires, burn- 
ing buildings and forest fires, and from ciga- 
rettes, cigars, flickering candles, and smol- 
dering incense. Smoke is made chiefly of 
gases that are produced when some sub- 
stance burns. When anything burns, it 
simply changes to some other material or 
materials. In many cases the new materials 
produced are gases. Most smoke is made 
up largely of water vapor and carbon di- 
oxide, both gases. 

If smoke were made entirely of these two 
substances, no one would complain about 
it. Both carbon dioxide and water vapor 
are invisible. True, water vapor when cooled 
forms tiny drops of water. But no one minds 
these tiny drops of water. They may make 
the smoke look white. But often smoke has 
in it, too, some solid particles of carbon. 
They are unburned bits of the material that 
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is burning. If there are enough of them, they 
make smoke dark gray or almost black. If 
there are fewer, the smoke is less dark. 
These tiny particles of carbon may lodge 
on the walls of chimneys. They are called 
soot. Too often they escape into the air and 
settle on the walls and furniture in our 
houses. Smoke costs the people of the United 
States millions of dollars every year. More 
fuel has to be bought to make up for what is 
wasted in smoke, and smoke adds to bills 
for laundry and cleaning. Some smoke con- 
tains dangerous amounts of poisonous gases, 
too. Many cities are working hard to do 
away with much of their smoke. Smoke and 
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the smog it helps form may keep a city from 
being pleasant to live in. It may even ac- 
tually kill people. 

Once in a while smoke is a help. Some 
orchard owners burn smoky oil heaters, or 
smudge pots, to keep their orchards from 
being damaged by frost. In wartime smoke 
screens are a big help in hiding from the 
enemy targets likely to be attacked. (See 
AIR POLLUTION; SMOKE SCREEN.) 


SMOKE SCREEN In World War I smoke 
screens began to play an important part in 
warfare. They still do. They are used in 
both attack and defense. Naval vessels may 
use smoke screens, for instance, to cover an 
attack force landing on a beach or to hide 
from the enemy planes returning to an air- 
craft carrier. Air forces and land troops may 
surround enemy forces with smoke screens 
to make it harder for the enemy to attack. 
Or they may surround their own forces with 
smoke screens to hide from the enemy what 
they are doing. They may hide a target 
such as a bridge that the enemy is likely 
to attack. 

Many naval vessels and airplanes carry 
smoke generators that send out great clouds 
of smoke. There are also smoke-producing 
shells, bombs, and grenades. Some grenades 
are small enough for a man to carry. 


Smoke Screens 
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SNAILS There are snails in almost every 
part of the world. They live in many dif- 
ferent sorts of places. There are land snails, 
freshwater snails, and sea snails. Snails can 
be found from high in treetops to deep in 
the sea. 

Snails are gastropods, one of the groups 
of mollusks. Like all other mollusks snails 
have soft bodies. Like most other mollusks 
they have shells. Their shells are all in one 
piece. In this way they are different from the 
shells of such mollusks as oysters and clams. 

Most snail shells are coiled. They may be 
long and slender or short and broad. In 
size they go all the way from shells no 
bigger than a pinhead to shells more than 
two feet long. The biggest belong to some 
of the sea snails. 

Among the most colorful of snail shells 
are those of tree snails. There are hun- 
dreds of kinds of tree snails. They are 
found only in warm regions. 

A snail carries its shell on its back. When 
the snail is in danger, it keeps its body in- 
side its shell. As it moves about, its head 
and its foot are out of the shell. A snail has 
only one foot. It is big and broad. Most 
snails glide along slowly on their one foot. 
But some move in jumps. The queen conch, 
for instance, has a claw that enables it to 
go jumping about. 

Some snails eat plants. Some eat other 
animals. A snail has a peculiar tongue 
armed with teeth. The sea snail called the 
periwinkle grows to be only about an inch 
long, but its tongue is several inches long 
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and has more than 4,000 teeth on it! Oyster 
drills and whelks are great enemies of 
oysters because with their toothed tongues 
they can drill through an oyster’s shell and 
eat the oyster. 

Snails are a big help in an aquarium. 
They are good scavengers. And they help 
keep the walls of the aquarium clean by 
scraping off the tiny green plants called 
algae that grow there. 

Other animals eat some kinds of snails. 
In parts of the world people consider snails 
a great delicacy. 

Many kinds of snails lay eggs. Other 
snails carry their eggs inside their bodies 
until they hatch. Some baby snails look 
very much like their parents. But others 
are not easy to recognize as snails. 

Garden slugs are close relatives of land 
snails, But they have no shell except, in 
some cases, a small, thin plate buried in 
their bodies. In wet seasons slugs may do 
a great deal of harm to vegetable gardens. 
(See MOLLUSKS.) 
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Baby Copperhead 
Hatching 
SNAKES Almost everybody knows a snake 
when he sees one. Their shape and their 
way of moving make snakes easy to tell 

from other animals. 

Snakes are reptiles. Unlike most other 
reptiles, snakes are legless. They are often 
said to “walk on their ribs.” 

A snake's backbone has many more small 
bones in it than a person's backbone has. 
Its backbone can therefore bend very easily; 
the snake can move forward by wriggling 
from side to side or even by throwing its 
body into big loops. All snakes are covered 
with scales. The scales on the underside of 
the body are a big help to a snake crawling 
straight ahead caterpillar fashion. Long, thin 
muscles lifting and putting down one group 
of the belly scales after another send the 
snake forward. Snakes can crawl almost as 
fast as a boy can run. They can climb well, 
too. And, oddly enough, they can all swim. 

A snake's eyes are always open. It cannot 
close its eyes, because it has no eyelids. 

Snakes eat other animals and their eggs. 
A snake can swallow another animal bigger 
around than the snake itself. It can do so 
because its jaws are fastened together with 
bands that stretch like rubber. 

Snakes do not bite with their forked 
tongues as many people think. They taste 
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and smell with their tongues. They bite with 
teeth, as most animals that bite do. 

Some snakes are poisonous. They have 
given all snakes a bad reputation. The only 
poisonous snakes of the United States are the 
rattlesnakes, coral snakes, water moccasin, 
and copperhead. Probably the best known 
of all poisonous snakes is the king cobra of 
Asia. The fer-de-lance of South America is 
another of the well-known deadly snakes, 
Poisonous snakes have both ordinary teeth 
and poison fangs. The ordinary teeth are not 
poisonous. 

Most snakes are helpful because they eat 
rats, mice, and insects. The king snake and 
some others eat poisonous snakes. 

As a rule baby snakes are hatched from 
eggs. But some are born instead. Garter 
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snakes, for instance, do not lay eggs. The 
mother snake carries her eggs in her body 
until they have developed into little snakes. 
When born, the baby snakes are able to 
crawl about at once. 

Snakes shed their skins from time to time. 
A snake turns its old skin inside out as it 
crawls out of it. 

A full-grown snake may be only a few 
inches long. But it may measure more than 
30 feet. A giant python of Asia is believed to 
grow to a length of 32 feet. The anaconda 
of South America is almost as long, These 
big snakes may weigh 250 pounds. 

Snakes are most common in the warm 
regions of the world. Those that live where 
winters are cold must hunt for a sheltered 
place and hibernate when cold weather 
comes. (See HIBERNATION; REPTILES.) 
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Every snow crystal has its own pattern. 


SNOW Snowflakes are made of tiny crys- 
tals of ice. A snowflake may be just one 
crystal. It may be many clinging together. 
.The big snowflakes that look like little 
puffs of cotton as they fall are always made 
up of many crystals. 

Snow crystals are beautiful. Most of 
them have six points or six sides. No two 
snow crystals have ever been found that 
were exactly alike. To see their lacy pat- 
terns clearly, one has to look at them 
through a magnifying glass. 

Some people have made a hobby of 
taking pictures of snow crystals. Of course, 
the snow crystals must be kept cold while 
the pictures are being taken. If a snow 
crystal gets warm, it melts, and there is 
nothing left but a tiny drop of water. 

Snow comes from clouds, just as rain 
does. Some snowflakes fall from clouds 
more than a mile above the ground. Often 
the snow crystals are broken as they fall 

- through the air, bumping into one another 
in their long, downward journey. 
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It never snows unless it is cold. The 
water vapor in the air must freeze to form 
snow crystals. Some people think that: it 
can be too cold to snow. This idea is 
wrong. It is never too cold to snow. 

Snow is sometimes much better for mak- 
ing snowmen and snowballs than at other 
times. It packs together best if the tem- 
perature is about freezing. The snow then 
melts just a little when it is pressed, and 
it sticks together well. In very cold weather 
the ice crystals are frozen so hard that 
they do not melt as they are pressed to- 
gether. This snow does not pack well. 

A pan that is full of snow is not full of 
water when the snow melts. It would take 
about ten panfuls of snow to melt into one 
panful of water. A great deal of air is 
caught between snowflakes as they settle 
to the ground. A layer of snow really makes 
à kind of fluffy blanket over the ground. 
Snow is cold, h s blanket of snow often 
keeps plants anc | animals from freezing 
when the air is even colder. 
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Children are almost always glad to see 
it snowing. Snow means much fun with 
sleds and skis and snowshoes. Farmers 
who have fields of winter wheat are glad to 
see a blanket of snow on their fields. But 
snow can make much trouble, too. It slows 
up cars and trains and planes. It makes it 
hard for wild animals and for livestock out 
on the range to find food. Sometimes food 
has to be flown to animals that are starv- 
ing because of a heavy snowfall. Clearing 
city streets after a heavy snow is expensive. 
And no one enjoys the snowstorms we call 
blizzards. (See BLIZZARD; CLOUDS; 
CRYSTALS; STORMS; WEATHER.) 


SOAP The first bathrooms anyone knows 
about were built in Crete about 3,500 years 
ago. In the king's palace both the king and 
queen had bathrooms of their own. But 
not even kings and queens in those days 
could take baths like those we take now. 
For they had no soap. Soap was not in- 
vented until 1,500 years later. 

The earliest writer to mention soap was 
Pliny, a Roman who lived in the first cen- 
tury after Christ. He tells that the Gauls 
invented soap. The Gauls lived in what is 
now France. They used soap, Pliny says, 
to give a brighter color to their hair. 

Soon after the Romans heard of soap 
they began making it for themselves. The 
little Roman city of Pompeii was buried by 
the ashes of a volcano in A.D. 79. Nearly 
17 centuries later it was uncovered. In it a 
soap factory was found. 

The Romans discovered that soap was 
good for keeping their clothes as well as 
their bodies clean. They made their soap 
from goat tallow and beechwood ashes. 
Tallow is really fat. Wood ashes contain a 
chemical called an alkali. Soap is still made 
by putting some kind of fat and some kind 
of alkali together. 

During the Middle Ages soap was only 
for the rich. Poor people could not afford 
it. But no one knew then that keeping clean 
is important in keeping well. 
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In early colonial days in America, fami- 
lies made their own soap. They saved all 
the fat they had left over from cooking. 
They also saved ashes from their wood 
fires. About once a month they had a soap- 
making day. First they poured water 
through the wood ashes. The water dis- 
solved the alkali in the ashes. They then 
mixed this water with the fat and boiled 
the mixture. They boiled it until it was 
thick. The thick mixture was soft soap. 
If they wanted hard soap, they added salt 
and boiled the mixture longer. 

For many purposes people now use “‘soap- 
less soaps,” often called detergents, in- 
stead of true soap. But great quantities 
of true soap are still made, too. 

Today most soap is made in big factories. 
Soap factories make many kinds of both toi- 
let soap and laundry soap. Some has perfume 
in it, some sand, and some medicine. Coco- 
nut, cottonseed, palm, and olive oils are 
among the fats used for toilet soaps. 
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SOCCER The name "soccer" is short for 
"association football." A hundred years or 
so ago the game was called simply foot- 
ball. It was very popular in England. But 
at that time a newer kind of football was 
also being played in England. It had been 
developed at Rugby, a famous English school, 
in 1823. In the older game the only way of 
getting the ball down the field to score was 
|, to kick it. The newer game allowed players 
to run with the ball. There came to be 
much confusion. 

To do away with the confusion, the 
"kickers" in 1863 formed a group called 
the London Football Association. Football 
played by the kicking rules was, from then 
on, “association football,” or "soccer" for 
short. Football played by the running rules 
was given the name of Rugby. American 
football came from Rugby. 

Rules now allow a soccer player to hit 
the ball with any part of his body except 
his lower arm and hands. The goalkeeper 
may even use these. In a game one sees 
players hitting the ball with the head, knee, 
chest, hip, and shoulder. Kicking, however, 
is still the most important way of getting 
the ball down the field. Three ways are 
pictured. A goal is scored when the ball 
is sent between posts at the ends of the 
fields. Goals count one point each. 

Soccer is one of the few games that near- 
ly all countries play. Rules, moreover, are 
almost exactly the same everywhere. The 
popularity of American football has held 
soccer back in the United States, but many 
schools, especially on the east and west 
coasts, now play soccer. There are profes- 
sional soccer teams, too, just as there are 
professional football teams. The members 
of professional teams are paid to play. 

American football and soccer are not at 
all the same game, but both are rough. A 
soccer player is not allowed to tackle or 
throw another to the ground as in Ameri- 
can football. But he may block with his 
Defense body, and blocking is the roughest part of 
both games. (See F OOTBALL.) 


Lineup at Kickoff Time 
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SOCIALISM The Industrial Revolution of 
the 18th and 19th centuries was the begin- 
ning of a great age of manufacturing. One 
thing that came about as a result of the 
Industrial Revolution was the growth of 
giant industries. Some of these industries 
today operate mines or oil wells, produce 
electricity, or run railroads. Others of these 
giant industries make the cars, television 
sets, and other things so much a part of 
modern life. Some of the manufacturing 
companies have more than 100 factories 
and hire thousands of workers. 

Many people believe that these giant 
businesses are too big to be owned by one 
man or even by a group of people. They 
believe that railroads, mines, oil wells, 
electric companies, and big manufacturing 
companies should belong to all the people 
and be democratically controlled. People 
who hold this belief are called socialists. 
Their belief is called socialism. 

Socialists do not believe that there 
should be no private property whatsoever. 
They say there is no reason why people 
should not be allowed to have their own 
homes, farms, stores, and small factories. 
Communists, on the other hand, believe 
that all homes, farms, and businesses should 
belong to the nation. 

Socialists differ from communists in 
other important ways as well. Socialists 
try to bring about changes peacefully with- 
in the framework of the established govern- 
ment. Communists preach revolution to 
gain their ends. Furthermore, in commu- 
nist countries the people have little freedom 
and no way of showing what they really 
think and want. In elections there is only 
one party to vote for. 

Almost everyone accepts socialism to 
Some extent. In most cities, for instance, 
the city owns its schools, water supply sys- 
tem, and sewage disposal plant. The govern- 
ment of the United States operates the post 
office. No one argues that water supply, 
Sewage disposal, schools, and carrying the 
mail should be in private hands. 
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The word "socialist" appears in the offi- 
cial name of the Soviet Union. Socialists in 
most other countries, however, say that the 
Soviet government does not practice social- 
ism because it allows so little freedom to 
its people. (See COMMUNISM; GOVERN- 
MENT; POLITICAL PARTIES.) 


SOCRATES (470?-399 B.C.) One of the 
most famous men of ancient times was 
Socrates, a Greek teacher and philosopher. 
His teachings have come down to us in the 
writings of Plato, a pupil of Socrates. 

Socrates taught that the greatest good in 
the world is knowledge. He believed that 
if a man knows what is right, he will do 
what is right. Men who do evil, Socrates 
believed, simply do not have the knowledge 
of what is right. Socrates’ method of teach- 
ing was to ask searching questions about 
old beliefs. When his pupils began to ex- 
amine closely, they began to doubt some of 
the old beliefs. The great teacher would 
then lead them to discover what is right. 

Unjustly condemned to death for “cor- 
ruption of the young,” Socrates refused to 
take part in a plot for his escape. To do 
so, he said, would be evil. As his friends 
watched, Socrates drank a cup of hemlock 
--ᾱ poison—and died peacefully. 
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SOIL A handful of good garden soil is a 
mixture of many things. First of all it has 
in it tiny bits of rock, probably bits of rock 
of several different kinds. Then, too, it has 
the decaying stems and roots and leaves of 
dead plants. It has the decaying bodies of 
tiny animals. In it, besides, are many tiny 
animals that are still alive. Soil also has 
huge numbers of the very, very tiny or- 
ganisms called bacteria. 

It is hard to grasp how very important 
soil is. Green plants are the world's food 
factories. We could not live without them. 
But the plants that give us food could not 
make the food they do without the materials 
they get from the soil. They have to get 
water from it, and they must also get from 
soil minerals of many kinds. 

When the world was very young, there 
was no soil. The solid rock that made up 
the land had not yet had time to break up 
into the tiny bits soil is made of. But 
now almost everywhere the solid rock has 
a covering of soil on top. In some places 
the soil is many feet deep. A covering 
of soil is usually made up of two layers. 
The picture shows the two layers. As you 
see, the lower layer is called subsoil. It 
is made mostly of bits of rock. The upper 
layer is the topsoil. This is the important 


soil, for in it are the tiny living things and 
the decaying materials mentioned. Some of 
these are a great help in raising crops. 

Air and water enter the soil partly 
through animal burrows. Some burrowers 
carry dead leaves and other plant litter 
down into the soil and help enrich it. 

There are soils of many kinds. It is not 
surprising that there are, for there are many 
kinds of rock. We have black soil and red 
soil and yellow soil. We have sandy soil 
and soil that is mostly clay. We have sour 
soil and "sweet" soil. Soil can be different 
in a great many ways. The climate of a 
region and the land surface as well as the 
rocks have much to do with the kinds of 
soil found there. 

To be good cropland, soil must have in 
it all the minerals plants need. It must 
have air spaces in it, for the roots of 
plants need air. Soil must be able to hold 
water, but not so much that the roots of 
the plants growing in it are drowned. 

Even rich soil wears out if it is not taken 
care of. The crops grown in it take out 
minerals that need to be replaced. Farmers 
can put them back by using manure and 
other fertilizers. Some of the minerals can 
be put back by raising clover or some of 
its legume relatives on the soil. On their 


roots these plants have tiny bumps in 
which there are bacteria of a special kind. 
These bacteria put nitrogen into the soil. 

Much soil is being stolen away from 
our farms by water and wind. During a 
heavy rain, water washes soil into streams. 
The streams carry it to rivers. And the 
rivers carry it to the seven seas. The great 
Mississippi River is one of the biggest soil 
thieves of all. It dumps about 2,000,000 
tons of soil into the Gulf of Mexico every 
day. Windstorms from time to time have 
made dust bowls out of what had been good 
farmland. 

There are ways of stopping soil thieves. 
Low-growing plants like grass hold soil in 
place. Plowing around hills rather than up 
and down is a help. Planting such crops as 
corn in strips between strips of low-growing 
crops instead of in solid fields helps keep 
soil from washing away. 

What if our soil does blow away or wash 
away or wear out? Isn't there plenty of 
rock to make more soil? Yes, there is. But 
it takes a long, long time to make good 
soil. The very first farmers used soil that 
had been millions of years in the making. 
Scientists tell us that a good thick layer of 
topsoil is the work of hundreds or even 
thousands of years. It is very important for 
us to save the soil we have. (See CON- 
SERVATION; CROP ROTATION; LEG- 
UMES; ROCKS.) 
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Windstorms blow soil away. 
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Jupiter 
SOLAR SYSTEM The word "solar" comes 
from the Latin word sol, which means 
"sun." The sun and all the bodies traveling 
around it make up the solar system. 

The earth is a planet. In the solar system 
there are at least eight other planets. There 
may be more. There may be some out be- 
yond Pluto, the most distant planet that we 
know about. Six of the planets have moons. 


The earth has only one, but Jupiter, the 
giant planet, has twelve. Besides the nine 
big planets there are at least 1,600 little 
planets, or asteroids. 

In the solar system there are also hun 
dreds of comets, strange heavenly bodies 
with tails streaming out from them. There 
are, too, great swarms of meteors. Meteors 
are pieces of metal or rock, most of them 
no bigger than peas. Many meteors are 
pulled to the earth each day. They become 
white-hot when they fall through the air. 
The small ones are called shooting stars, 
the large ones fireballs. 

There is only one true star in the solar 
system—the sun itself. All the other stars 
are far beyond the outermost planet 

There are a great many heavenly bodies 
in the solar system, but the space is not 
crowded. A scale model shows it is not. 

Suppose that, out in some great open 
space, one put a beach ball 30 inches across 
to stand for the sun. A baseball could stand 
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for Jupiter, a tennis ball for Saturn, and ping- 
pong balls for Uranus and Neptune. Small 
marbles would be about the right size for 
the earth and for Venus. A pea could be used 
for Mars, and radish seeds for the two small- 
est planets, Mercury and Pluto. 

Now suppose the scale used in choosing 
the models is used in placing them. The 
radish seed for Pluto should be 10,000 feet 
—nearly two miles—from the "sun." This 
list shows the distances from the "sun" to 
the other planet models. 

e x 

Venus 

Earth 

Mars 

Jupiter 

Saturn 


Uranus 
Neptune 


The space around the beach ball sun 
would certainly not be crowded! It would 
not be crowded even if models of all the 
moons, comets, and planetoids were added. 

In the diagram on page 1274 the space 
looks much too full. Different scales were 
used in drawing the planets and in drawing 
their paths, or orbits. No page in a book 
is big enough to have the planets drawn 
large enough to be seen and to show their 
Orbits on the same scale. 

All the heavenly bodies which travel 
around the sun move very fast. But they 
cannot run away. The sun pulls them with 
the mysterious force called gravitation. 
While all the heavenly bodies in the solar 
system are traveling around the sun, the 
sun is traveling through space and taking 
its family with it. 

No one knows how the solar system be- 
gan. One idea is this: In the beginning 
there was a great disk-shaped cloud of gas. 
It whirled round and round. Gradually 
material in the center of the cloud formed 
the sun. From the rest of the cloud came 
the planets and the other members of 
the sun’s big family. (See ASTEROIDS; 
COMET; EARTH; GRAVITY; METEORS 
AND METEORITES; PLANETS; SUN.) 
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SONGBIRDS “Sings like a bird” is a com- 
mon saying. It is always meant to be a 
compliment. And certainly anyone that 
sings like a hermit thrush or a mocking- 
bird sings very well indeed. But not all birds 
sing well. Some do not sing at all. And some 
have unpleasant voices. No one would be 
happy to be told that he sounded like a 
crow or a loon or a blue jay. 

People do not agree as to which songbird 
is the very best singer. There are many 
excellent singers to choose from. 

The bobolink and the four birds pictured 
on the next page are songbirds of the United 
States. The country has many others. Among 
them are the catbird, rose-breasted grosbeak, 
robin, goldfinch, and meadowlark. One of 
the smallest of the country's songbirds is 
the tiny ruby-crowned kinglet. 

In the Old World the nightingale and 
the skvlark are famous for their singing. 
Poems have been written about their beauti- 
ful songs. The canary, prized as a cage 
bird for its singing, came in the begin- 
ning from the Canary Islands. 

When birds sing they are not singing to 
us. Instead they are singing to one another. 
They do most of their singing during their 
mating and nesting season. Male birds do 
almost all the singing. 
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A bird produces its song in a voice box 
which is a part of its windpipe. This voice 
box is called a syrinx. It is much like the 
voice box, or larynx, in our own throats. 

Birds can be told by their songs. No two 
birds have songs that are just alike. 

Bird watchers have tried to write down 
bird songs in different ways. One way is to 
write them in words that give the rhythm 
of the song. The song of the Maryland yellow- 
throat is written as “Witchery, witchery” 
or “Which is it? Which is it?" The song of 
the white-throated sparrow is "Old Sam 
Peabody, Peabody, Peabody." This way of 
writing down a song does not give any idea 
of the song's beauty. 

Another way to write down a bird's song 
is to write the notes just as the notes are 
written for the songs we sing. A better 
way is to make a tape recording of it. Sci- 
entists also record bird songs with a device 
called a sound spectograph. 

Some birds that have no songs play what 
we might call instrumental music. The 
woodpeckers are drummers. Grouse beat 
the air with their wings. The prairie chick- 
en makes a queer booming noise with air 
sacs at the sides of its head. (See VOICE.) 
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SOUND Rustle, rumble, roar; screech, 
scream, shriek; whisper, warble, whimper; 
rattle, hiss, slam. These are only a few of 
the names we have for different sounds. 
We need many names for sounds because 
there are a great many different kinds. 

Some sounds are soft. Some are loud. 
Some sounds are high. Some are low. Some 
sounds are pleasant. Some are unpleasant. 
But no matter whether sounds are soft or 
loud, high or low, pleasant or unpleasant, 
they are all caused in the same way—by 
the vibrating of something. Vibrating means 
moving back and forth rapidly. 

When leaves rustle, the wind is making 
them move back and forth. When a lion 
roars, the vocal cords in the lion’s throat 
are vibrating. Slamming a door makes the 
wood of the door vibrate. 

There are two tuning forks in the pic- 
ture on page 1278. Each one gives out a 
certain note when it is struck. It always 
gives out the same note because the prongs 
always vibrate the same number of times a 
second. The faster anything vibrates, the 
higher the sound it produces. One tuning 
fork gives out a higher note than the other. 

Either of these tuning forks can make a 
very soft sound or a louder one. Hitting a 
tuning fork hard makes a louder sound than 
hitting it softly. The prongs move farther 
the harder they are hit. The farther any- 
thing moves when it vibrates, the louder 
the sound it makes. 

Some sounds are so pleasant that we 
call them music. Some sounds are so un- 
pleasant that we call them noise. 

Doctors are concerned about the harm 
too much noise does. It may cause deafness. 
It very often causes sleeplessness, irrita- 
bility, and even pain. And sudden loud 
noises can be blamed for many accidents. 

The loudness of sounds is measured in 
decibles. Many cities have been checking 
to see how noisy they are. At State and 
Madison in Chicago, supposedly the busi- 
est corner in the world, the decibel count 
has been found to be from 82 to 90. 
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Sound is usually carried to our ears 
through the air. The vibrations of what- 
ever is making the sound set up sound 
waves in the air. Sound waves in air are a 
little like ripples in water. But, since air 
is invisible, we cannot see them. 

In air sound travels about 750 miles an 
hour. When we hear of jet planes travel- 
ing faster than sound, we know that they 
are traveling faster than 750 miles an hour. 
Seven hundred and fifty miles an hour is 
roughly 12 miles a minute. 

Although 12 miles a minute seems very 
fast, sound does not travel nearly as fast 
as light. We therefore see lightning before 
we hear the thunder it causes. 

Although most sounds travel to us by 
air, sound can travel through many other 
materials. And through some of these ma- 
terials it travels much better than through 
air. Through steel, for instance, it travels 
many times as fast. In a tin-can telephone 
like the one the boy and girl in the picture 
are using, the sound travels from one tin 
can to the other through the string stretched 
between the cans. Even a tight string car- 
ries sound better than air. 

As many people know, dogs can hear 
sounds much higher than any people can 
hear. So can cats, bats, moths, and porpoises. 
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When sound waves in the air hit a solid 
wall, they may bounce back. There may, 
in other words, be an echo. Bats guide 
themselves by producing sound waves too 
high for us to hear and by listening for 
echoes from obstacles ahead. 

Sonar systems put echoes to use. They 
helped greatly in World War II by detect- 
ing submarines. Sound waves sent out un- 
derwater bounce back when they hit a sub- 
marine or anything else solid. The time 
it takes the echo to come back shows how 
far away the object is. The depth of a body 
of water can be found easily with sound 
waves sent down from the surface. Fisher- 
men, moreover, find echoes helpful in locat- 
ing schools of fish. 

Ultrasonic cleaning devices are impor- 
tant in this age of space exploration. Sound 
waves far above our range of hearing are 
sent into tanks filled with a liquid. They 
remove the tiniest particles of dirt from 
the hard surfaces of anything put in the 
tanks. They help guard against bits of for- 
eign matter that might interfere with the 
working of space-age equipment. Sound 
waves are used in simpler cleaning tasks, 
too. Some cities clean their streetlights 
with them. (See ECHO; MUSICAL IN- 
STRUMENTS; TELEPHONE.) 
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SOUTH AFRICA In 1910 four British 
colonies in southernmost Africa united to 
form the Union of South Africa. The Union 
joined the British Commonwealth of Na- 
tions. In 1961 it became the Republic of 
South Africa and withdrew from the Com- 
monwealth. South Africa has three capitals. 
Much of the government work goes on in 
Pretoria. But the judicial branch is in 
Bloemfontein. And the lawmakers meet in 
Cape Town, the country's oldest and larg- 
est port. 

Cape Town was first settled by the Dutch 
over 300 years ago. Dutch ships stopped 
there on their voyages between Holland 
and India. About 150 years later, the En- 
glish got control of the settlement. Then 
many Dutch settlers left the southern low- 
land to find new homes on the plateau to 
the north. Most of them settled in the east- 
ern, rainier half of the plateau. There 
Pretoria was founded. South of it diamonds 
were discovered in 1867, and gold in 1886. 

In 1899 war broke out between the En- 
glish settlers and the Dutch, or Boers. The 
Boers were defeated. But their language, 
Afrikaans, remains one of the official lan- 
guages of the country. The other is English. 

In the dry western part of the country 
there are big sheep ranches. Wool is a 
major export. 

Near Johannesburg, South Africa's largest 
city, a great deal of the land is irrigated. 
Much corn and many cattle are raised. Corn 
is the country's chief food crop. Northeast 
of Johannesburg cotton thrives. A great deal 
of the land is irrigated. Lovely Cape Town 
in the southern lowland is in a region of 
winter rain, of truck, dairy, and fruit farms, 
and of fields of winter wheat. Along the 
east coast is a hot lowland with summer 
rain. Corn, sugarcane, and fruits are impor- 
tant crops there. 

Johannesburg owes its growth largely to 
the gold mines nearby. More gold is ex- 
Ported from South Africa than from any 
Other country in the world. Most of the 
World's diamonds, too, come from South 


Africa. The country is enormously rich in 
minerals. Besides its diamonds and gold it 
has copper, iron, coal, uranium, chromium, 
manganese, and asbestos. Gold and other 
metals, diamonds, wool, and fruits are the 
country's leading exports. 

Many South Africans earn a living by 
fishing, whaling, and working in factories. 
But in these three occupations together 
there are fewer than there are in farming 
and mining. 

In early days the white settlers in South 
Africa often came into conflict with the 
natives. There is still much conflict be- 
tween whites and nonwhites. Only 19 out 
of every 100 people of the country are 
white. But they are in power. South Africa 
follows an apartheid (a PAR tayt) policy— 
keeping whites and nonwhites apart. 

South-West Africa is governed by South 
Africa, but the United Nations is urging 
that it be given its independence. South 
Africa has the little kingdom of Lesotho in- 
side its borders. And it almost surrounds 
the small, very new kingdom of Swaziland. 
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SOUTH AMERICA This continent is 
smaller than its sister continent, North 
America. But it is not small. It is nearly 
twice as big as Europe. 

The equator cuts across South America, 
A large part of this big continent is in the 
tropics. When we think of the tropics many 
of us think of a very hot, wet climate. Part 
of the land of South America is very hot 
and wet. It is so hot and wet that it is 
covered with dense jungle. Few people - 
$ live there. But some of the land near the | 

equator is not nearly as hot as one might zi 
expect. It is high enough to be pleasantly — 
cool. And some of the land in tropical - 
South America is dry. It is so dry that years — 
may go by without a drop of rain. ! 

South America is much longer from 

north to south than it is from east to west. 
It reaches much farther south than Africa 
does. Its southern tip extends farther to the 
south than the land of any other continent 
except Antarctica. 

The towering Andes run from north to 
south down the whole continent. They are 
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not far from the western coast anywhere. 
For a long time they shut the people of 
the west coast away from the people of the 
eastern lowlands. Not until the days of air- 
planes was there any easy way of crossing 
the Andes. 

South America, as the maps show, is di- 
vided into many countries. The table below 
tells how big each South American country 
is and how many people it has in it. 

Brazil, the biggest country of South 
America, is nearly 100 times as big as 
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French Guiana, the smallest. It has more 
than 2,000 times as many people in it. 

All of South America is a part of what 
is often called Latin America. Latin Ameri- 
ca is the part of the New World where 
Spanish or Portuguese, both of which come 
from Latin, is the common language. Mexi- 
co, Central America, and the West Indies 
are also a part of Latin America. 

Spanish and Portuguese became the lan- 
guages of South America because most of 
the early settlers in this continent came 
from Spain or Portugal. Not long after 
Columbus made his voyages to America, 
the northern shores of South America were 
being called the Spanish Main. 

There were highly civilized Indians in 
South America before the time of Colum- 
bus. Among them were the Incas of Peru. 
The Spaniards conquered them and de- 
stroyed their civilization. The ruins of some 
of their cities can still be seen. 

The story of many of the countries of 
South America is very much like the story 
of the United States. They won their free- 
dom from Spain and Portugal just as the 
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United States won its freedom from En- 
gland. They had patriots just as brave. 

A book of many pages would be needed 
just to list all the plants and animals found 
in South America. Of course, many of these 
plants and animals are found only in cer- 
tain parts of the continent. Orchids and 
monkeys would be as much out of place at 
the southern end of South America as a 
penguin would be in the Amazon. Llamas 
and alpacas are animals of the highlands. 
They are in no danger of being killed by 
the giant snakes called anacondas, because 
anacondas are found only in tropical low- 
lands. The monkey puzzle tree is a South 
American cousin of the pines and cypresses. 
It grows in regions of cold winters and 
warm summers. 

Some parts of South America probably 
will never have many people. But some 
parts near the coast are among the most 
crowded places in the world today. They 
are the regions of thriving industry. (See 
AMAZON RIVER; ANDES; BOLÍVAR, 
SIMÓN; BUENOS AIRES; CAPE HORN; 
INCAS; POPULATION; RIO DE JANEI- 
RO; SAO PAULO.) 
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SOUTH CAROLINA This south Atlantic 
state was once part of the huge wilderness 
named Carolina for Charles I of England. 
The first English settlement in the part that 
became South Carolina was made in 1670 
near where Charleston now stands. 

With the years new colonists came and 
settled along the coast. Some were rich 
English planters from the West Indies. 
Others were French Huguenots, Protestants 
seeking religious freedom in the New World. 
Scots, too, swelled the colony. 

Under a system of large plantations the 
colony prospered. Rice, brought in from 
Madagascar, became the chief money crop 
on the plantations. Indigo, from which blue 
and purple dyes were made, was another 
money crop. In 1729 the Carolinas became 
separate colonies. 

Settlers, many of them colonists coming 
south from North Carolina and Virginia, 
began moving into the land back from the 
coast. After the Revolutionary War the 
planters moved farther inland. Cotton be- 
came the important -crop. In 1788 South 
Carolina joined the Union as the eighth of 
the original 13 states. Plantation life lasted 
until the Civil War, which began at Fort 
Sumter. Many South Carolinians died fight- 
ing for the South. The whole state suffered 
badly during and after the war. 

Today South Carolina is prosperous once 
more. Some rice lands are now used for sug- 
arcane and for fruits and vegetables, but 
much of the coastal lowland is again forest- 
covered. Today tobacco is the leading money 
crop. Cotton, however, still ranks high. The 
state raises fine herds of both dairy and 
beef cattle. 

About 120 miles back from the coast is 
the fall line, which divides the state into 
"low country" and “upcountry.” The up- 
country is an industrial region. But it does 
not look as if it were. In the valleys are 
small farms with garden patches and pas- 
tures. Many factory workers live on these 
farms and drive miles to their work each 
day. Textile plants employ two out of every 
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three factory workers. Only North Carolina 
ranks higher in textiles. 

Many cotton mills were started in the 
early 1900's, when electric power was de- 
veloped along the fall line. More electric 
power, the regrowth of the forests, and mod- 
ern highways have brought more industries. 
The federal government has a huge atomic 
energy plant on the Savannah River. 

Even with the growth of industry, less 
than half of the people live in cities. The 
capital, Columbia, has nearly 100,000 people. 
Charleston is famous for its beautiful homes 
—showplaces left from the Old South. Near- 
by are the Cypress and Magnolia Gardens, 
with gorgeous azaleas and moss-draped live 
oaks. Charleston’s factories show that it also 
has a part in the state’s industrial boom. 

South Carolina’s state tree is the cabbage 
palmetto, and its nickname, “Palmetto 
State.” "Carolina" is the state song. 
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SOUTH DAKOTA This large state is one 
of the great farming states of the Middle 
West. It lies where the prairies rise to the 
Great Plains. The Missouri River divides 
the state into two sections: the nearly flat 
eastern plain, and the higher, hilly land in 
the west. The state was once a part of the 
Dakota Territory, named for the Dakota 
Indians. South Dakota nicknames are “Sun- 
shine State” and “Coyote State.” 
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Before 1800 fur traders came into what is 
now South Dakota. They shipped beaver 
skins down the Missouri to the fur market 
at St. Louis. In the 1850’s the first farmers 
settled in the region. They came from near- 
by Minnesota and Iowa and from Norway, 
Sweden, Denmark, and other European 
countries. After 1872 more settlers arrived 
by the new railroads. A gold rush to the 
Black Hills began in 1875. 
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_ Pioneer farmers faced many difficulties 
in the Dakota country: hot summer winds, 
dust Storms, hailstorms, floods, and grass- 
hoppers. Most of the farmers stayed on in 
Spite of many setbacks. 

In 1889 South Dakota was admitted to the 
Union. Pierre (PEER) is the capital. The 
state is still rather thinly settled and has no 
very large cities. Sioux Falls, with over 
70,000 people, and Rapid City, with nearly 
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50,000, are the largest. Three out of every 
five South Dakotans live on farms and 
ranches or in villages. The greatest natural 
wealth of the state is its fertile soil. 

East of the Missouri today there are great 
fields of corn, wheat, flax, and oats, and 
many cattle and hogs fattening for market. 
West of the Missouri are vast grazing lands, 
with cattle and sheep ranches. This region 
has less fertile soil and receives less rain 
than the farming region. During most years 
the livestock can graze in the open, even in 
winter. But many ranchmen now grow al- 
falfa and other feed crops by irrigation so 
that their livestock will be sure to have 
food in severe winters. 

The value of South Dakota farm and ranch 
products is about four times the value of 
its factory and mining products combined. 
Meat packing is South Dakota’s biggest 
industry. 

The Black Hills in the western part of 
the state attract many tourists. Highways 
lead through these hills past beautiful rock 
formations and high pines. The faces of 
Washington, Jefferson, Lincoln, and Theo- 
dore Roosevelt carved in the stone on Mount 
Rushmore by the sculptor Gutzon Borglum 
are very striking. In the Black Hills is the 
famous Homestake Gold Mine. 

The Badlands also have many visitors. This 
strange name came from “the bad lands to 
cross,” an expression French-Canadian fur 
traders used in speaking of this area of deep 
gorges and bare, towering rocks. In the Bad- 
lands scientists have found the fossilized 
bones of many ancient animals—sabertooths, 
three-toed horses, and humpless camels. 

Like other states of the Middle West, 
South Dakota is showing signs of change. 
Farms are getting larger. More work is being 
done by farm machinery. And factories are 
growing in number. Dams on the Missouri, 
built chiefly for flood control and electric 
power, also provide water for irrigation and 
for recreation as well. 

The state’s motto is “Under God the peo- 
ple rule.” Its song is “Hail! South Dakota. 
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SOUTH POLE The South Pole is the far- 
thest-south place on the earth. No matter 
where on the earth he was when he started, 
à person who traveled far enough straight 
south would come to the South Pole. At 
the South Pole a person can take a step 
in only one direction—north. 

The South Pole is exactly opposite the 
North Pole. Like the North Pole, it has 
night for almost six months of every year 
and day for the rest of the time. But it 
has day while the North Pole is having 
night, and the other way round. 

The South Pole is always covered with 
ice and snow just as the North Pole is. No 


submarines will ever cross the South Pole 
as the “Nautilus” and the “Skate” crossed 
the North Pole in 1958. The South Pole is 
near the center of Antarctica. 

The first person to reach the South Pole 
was the Norwegian explorer Roald Amund- 
sen. He did so in 1911. Before this time 
other explorers had tried to get to it and 
had failed. In 1929 America’s Richard E. 
Byrd flew over the Pole. 

Of course, there is no pole to mark the 
South Pole. Amundsen and Byrd had to 
find out from the sun and stars when they 
had come to the earth’s southernmost point. 
(See AMUNDSEN, ROALD; ANTARC- 
TICA; BYRD, RICHARD E.) 
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SPACE TRAVEL Late in December of 
1968 a manned space vehicle, Apollo 8, es- 
caped from the earth’s gravity and traveled 
to the moon. It carried three astronauts— 
Frank Borman, James A. Lovell, and William 
A. Anders. Apollo 8 was launched from 
Cape Kennedy in Florida by a Saturn V 
rocket. It was put into orbit around the 
earth about 100 miles above the surface. 
After circling the earth one and a half 
times, the third stage of its rocket boosted 
it out of its orbit and toward the moon. 

Near the moon the astronauts fired a 
rocket engine to put their craft into or- 
bit around the moon. It circled the moon 
ten times and gave its passengers plenty of 
chance to study the moon's surface and take 
pictures. Then its main rocket engine was 
fired to start it back to earth. After having 
traveled more than half a million miles 
it came in at 25,000 miles an hour and 
splashed down in the Pacific just 5,000 
yards from the planned landing spot. 

Through the “magic” of television mil- 
lions of people saw the astronauts in their 
crowded space capsule and heard them talk. 
They saw a tube of toothpaste floating 
about and other signs of weightlessness. 

This amazingly successful flight of man 
to the moon had been carefully prepared 
for. Fifteen manned U.S. satellites had al- 
ready traveled in orbit around the earth. 
The astronauts they had carried had proved 
that men could stand the terrific strain 
of being lifted from the earth’s surface 
at speeds of thousands of miles an hour. 
They showed that men could stand days of 
weightlessness while in orbit and the fiery 
reentrance of theif spacecraft into the 
lower atmosphere. They could stand the 
anxiety of being out beyond help if any- 
thing went Seriously wrong. 

Besides, many moon probes had been sent 
up. Unmanned Rangers, Surveyors, and 
Lunar Orbiters had gone to the moon and 
had sent back vast numbers of pictures. 
Apollo 8's success was a big step toward 


landing on the moon. The Apollo designed 
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for a moon landing has one part Apollo 8 
did not have—a lunar module. The lunar 
module—sometimes called Spider—is the 
only part that will really land. When Apol- 
lo goes into orbit around the moon, two of 
the astronauts will crawl from the command 
module—nicknamed Gumdrop—where they 
usually ride, into Spider. It will then sepa- 
rate from the rest of Apollo and land. The 
rest of Apollo will stay in orbit. After 
some hours of exploring, the two astronauts 
on the moon will return to Spider. Small 
rockets will boost it up to Apollo and the 
two explorers will rejoin their companion 
in Gumdrop. Apollo will then head back to 
earth, leaving Spider behind. 

Once men have reached the moon, will 
there be flights deeper into space? Already 
unmanned spacecraft, among them the 
U.S. Mariners, have gone to Venus and 
Mars, the two planets nearest the earth. 

Space travel would be easier if a vehicle 
bound for outer space could take off from 
a space platform that traveled around and 
around the earth perhaps 1,000 miles above 
the surface. A platform could not be built 
on the ground and lifted up into space—it 
would be far too big. It would have to be 
built up piece by piece in orbit, 

In 1966 each of four U.S. manned Geminis 
docked with, or joined, an unmanned satel- 
lite while both were orbiting the earth, 
Early in 1969 both U.S.S.R. and U.S. manned 
satellites performed docking feats, and 
astronauts moved from one docked space- 
craft to the other. These several dockings 
show that a space platform is possible. 

It has been predicted that by the 21st 
century space tours will be possible. Some 
think that a journey out into space without 
landing anywhere would be a restful vaca- 
tion. Some people even foresee that there 
may be space hospitals—some diseases might 
be easier to treat if the patient were weight- 
less. In any case, the centuries-old dream of 
leaving the earth and going out into space 
has now come true. (See ASTRONAUTS; 
ROCKETS; SATELLITES.) 
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SPAIN Four centuries ago Spain was the 
most powerful country in Europe. Its rise 
began with a wedding which took place 
in 1469. The bride was young Princess 
Isabella of Castile, and the bridegroom 
young Prince Ferdinand of Aragon. When 
they became king and queen, they helped 
to make a strong Spain by uniting Castile, 
Aragon, and other lands nearby. In 1492 
Isabella furnished a poor Italian navigator 
with ships for a voyage westward on the 
unknown Atlantic. He was Christopher 
Columbus. The next hundred years were 
Spain’s golden century. 

The discoveries of Columbus and other 
explorers helped Spain to secure a vast 
empire. Spanish ships brought home great 
riches from America. Spain became the 
mistress of ocean commerce. It came to 
have not only an empire overseas, but also 
large possessions in Europe. And Spain's 
people created beautiful works of art, archi- 
tecture, and literature in its golden century. 

Later, Spanish kings lost one by one 
their European possessions. Spanish gal- 
leons brought home less and less gold. 
Little Holland became mistress of the seas. 
In the 19th century, Spain lost almost all 
of its overseas colonies. 

The interior of Spain is a large, dry 
plateau, thinly settled. Farmers in scat- 
tered villages of adobe houses grow wheat 
and raise sheep. In the midst of this pla- 
teau stands Madrid, Spain's famous capital 
and one of the world's great cities. It is a 
railroad, airline, and trade center. Among 
its sights are churches and palaces and a 
famous university. Also to be seen there 
are gay dancing festivals and bullfighting, 
a popular Spanish sport. 

Most of Spain’s millions of people live 
on narrow lowlands near its coast. Near 
the city of Bilbao, in the rainy north-coast 
lowland, people mine and export much 
rich iron ore. And in Bilbao, hydroelectric 
Power, generated in the nearby Pyrenees 
Mountains, is used in mills in which metal 
goods are manufactured. Spain has stores 
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of many minerals—coal, potash, lead, zinc, 
titanium, petroleum, and gold. 

On the east and south along the coast of 
the Mediterranean, and in the valleys of the 
Ebro and Guadalquivir rivers, much land 
n irrigated. Famous products of the farm- 
us are grapes for wine making, oranges, 
‘mons, onions, and olives. 

A ut 2,000,000 people along the coasts 
a ermen. They catch some million 
year, mostly sardines, tuna, and cod. 
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Spain's chief seaport and factory city is 
Barcelona. About 1,650,000 people live 
in it. Only Madrid is larger. Barcelona is 
famous for its textile mills and its many 
modern improvements. 

Foods and fabrics rank high among Spain's 
exports. Another export is cork, a product 
few countries have to sell. 

There are many attractions for tourists. 
Several million visit the country every 
year. (See ALHAMBRA; CORK; MOORS.) 
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| . MILES PER HOUR IN AIR 


5 Housefly 
10 Scissor-tailed Flycatcher 
13 Honeybee 
25 Dragonfly 
30 Robin 
60 Chimney Swift 
93 Homing Pigeon 
Pitched Baseball 
Man-o'-war Bird 
Jet Fighter 


MILES PER HOUR ON LAND 


Gopher Snake 
Speed Skater 
Ostrich 
Greyhound 
Jackrabbit 
Gazelle 
Passenger Train 
Racing Car (oval track) 
Jet-powered Racing Car 
Rocket Sled 
MILES PER HOUR IN WATER 
Perch 
Swimmer 
Leatherback Turtle 
Squid 
Flying Fish (just before takeoff) 
Ocean Liner 
Marlin 
Sailfish 
Turbojet Speedboat 
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SPEED Our fastest runners can run a mile 
in a little less than four minutes. But the 
fastest runner is slow compared with a 
racehorse. A racehorse can run a mile in 
only a little more than a minute and a 
half. A racehorse, in turn, would lose a race 
to a cheetah, the fastest of all land animals. 
A cheetah can cover a mile in less than a 
minute. Even it is slow compared with the 
fastest birds. A peregrine falcon, or duck 
hawk, for instance, can fly more than twice 
as fast as a cheetah can run, 

But the fastest living things are slow 
compared with some of the machines men 
have built. Automobiles can go far faster 
than any animals can travel, and airplanes 
can go faster still. For many years airplane 
builders tried to make an airplane that would 
travel as fast as sound—about 750 miles an 
hour. At last they succeeded. The fastest 
jet planes can travel much faster than sound. 


Rockets are man's fastest devices. The 
X-15 with its rocket engine set a record 
for airplanes of 4,534 miles an hour, over 
six times the speed of sound. The rockets 
that lift artificial satellites into orbit around 
the earth must reach a speed of about 
18,000 miles an hour. And the rockets that 
enable spacecraft to escape the earth's 
gravity and move out into space must go 
faster still-some 25,000 miles an hour. 

The fastest rockets, however, have yet 
to come anywhere near the dizzy speed 
at which the earth goes whirling around 
the sun. It travels 1,100 miles a minute! 

Even this speed is a snail's pace com- 
pared with the speed of light. The speed 
of light is almost past imagining. Light 
travels 186,000 miles—over seven times the 
distance around the earth—in a second! 

The 20th century is an age of speed. 
Many modern machines go faster than 
people of earlier centuries would have be- 
lieved possible. Inventions to come may go 
even faster. 

The chart shows how the top speeds of 
various animals and machines compare. 
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SPICES The little boxes of spices on our 
kitchen shelves do not seem very important. 
Of course, the spices make our food taste 
better. Apple pie is better with a little cin- 
namon or nutmeg. The stuffing for the 
Thanksgiving turkey is better if it has some 
sage in it. Pepper helps some foods. But 
for most people doing without spices would 
be no serious hardship. 

The story was different in the Middle 
Ages. Then spices were so important that 
dangerous journeys were taken to get them. 
Great fortunes were risked, too. Wars 
were even fought to gain control of the 
routes over which spices were carried. Hard 
as it is to believe, a man was once put to 
death because he had sold a stick of cin- 
namon without permission. 

It helps in understanding why spices 
were so important to the people of the 
Middle Ages to know that in those days 
most of our ways of keeping food fit to 
eat had not been discovered. During the 
winter the food was very uninteresting. 
There were no fresh vegetables or fruits. 
Meat from animals killed was usually half 
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spoiled before it could all be eaten. Spices 
hid any bad taste the food might have. 
They gave it a pleasant taste instead. No 
wonder people were willing to pay a great 
deal for them. 

During the Middle Ages spices came 
chiefly from the East Indies. The East In- 
dies are in the Pacific Ocean close to Asia. 
The spices were taken from the islands to 
Asia by boat and then carried across Asia. 
The journey was a long, hard one. 

More than one explorer tried to find an 
easier way of reaching the "spice islands." 
In fact, Christopher Columbus was trying 
to find a shorter, easier way to these is- 
lands when he made his famous voyages. 
But he found, instead, a new land. 

All spices come from plants, but they 
do not all come from the same part of a 
plant. Here is a list of some of the most 
common spices. It tells from what part of 
a plant each spice comes. 


SPIDERS Many people have two wrong 
ideas about spiders. One wrong idea is that 
spiders are insects. The other is that spi- 
ders are all dangerous and that they should 
be killed on sight. 

Spiders are like insects in a number of 
obvious ways: They are about the same 
size. They have slender, jointed legs. They 
are cold-blooded animals with no bones. And 
a tough covering protects them. But there 
are three easy ways of telling spiders and 
insects apart. Insects have six legs; spiders 
have eight. Insects have feelers; spiders 
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do not. An insects body is divided into 
three parts, a spider's into two. 

Spiders and insects are different in other 
ways that are not quite so easy to see. Spi- 
ders do not have true jaws. A spider must 
suck up its food. Spiders have spinnerets 
with which they spin silk. Some baby insects 
spin silk from their mouths, but no insects 
have spinnerets. Spiders have several simple 
eyes, usually eight. Most insects have two 
big eyes made up of many simple eyes. 

When a spider catches an insect, it sends 
some poison into the insect with its poison 
fangs. But most spiders donot produce enough 
poison to harm a person. Only two spiders 
in the United States are really to be feared. 
They are the black widow and the brown 
recluse. The black widow is sometimes 
called the hourglass spider because of a 
red mark shaped like an hourglass on its 
underside. The brown recluse has a fiddle- 
shaped mark on its back. A person may be 

made very sick by the bite of either of 
these spiders, but usually he gets well. 

Spiders are wonderful engineers. The 
webs they spin are strong. In fact, spider 
silk is stronger than steel wire of the same 
size. Some webs are beautiful, too. 

All spiders are meat eaters. Insects are 
the most common spider food. Spider webs 
are very good insect traps. 
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A baby spider looks like its parents ex- 
cept that it is tiny. Most spiders make a 
sac for their eggs. When the baby spiders 
hatch, they must push their way out of the 
sac. If a little spider gets too hungry be- 
fore it gets out of the sac, it may turn 
cannibal and eat up some of its brothers 
and sisters. As a spider grows, it must shed 
its skin time after time. 

In one way spiders are like camels. They 
are able to eat enough at one time to last 
them for many days. 

Spiders are air-breathing animals. Some 
breathe with air tubes much like those in- 
sects have. Some breathe with air sacs 
filled with thin flaps of skin. These air 
Sacs are called book lungs. Some spiders 
have both air tubes and book lungs. 

Spiders are most common in very warm 
lands. But they have been found in the 
Far North and on snowcapped mountains. 
There are many thousands of different kinds 
of spiders. (See ANIMAL KINGDOM.) 


SPINNING AND WEAVING Weaving may 
be older than spinning. Or spinning may 
have come first. We cannot be sure. The 
first weaving was probably done with strands 
of grass, strips of long leaves, or slender 
stems. It must have been much like the sim- 
ple weaving children do now with strips of 
paper. Spinning probably began with the 
twisting of fibers into cords for fishing nets 
and bowstrings. Then came the twisting of 
fibers into thread, or yarn, that could be 
woven into cloth. 

No one knows who found out that fibers 
from the stems of the flax plant could be 
twisted into strong yarn. No one knows who 
first wove flax threads into linen. But we 
do know that more than 5,000 years ago the 
ancient Egyptians had linen cloth. An im- 
portant official in ancient Egypt was the 
Director of the King’s Flax. 

Woolen cloth made out of yarn from the 
wool of sheep was also made in very early 
times. And one by one other fibers were 
found that could be spun into yarn and 
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woven into cloth. Some, like wool, come 
from animals. Others, like linen and cotton, 
come from plants. 

Of course, all early spinning was done 
by hand. The spinner pulled fibers out of 
a big mass of fibers. He twisted them into 
thread, or yarn, by whirling a stick called 
à spindle. The finished yarn was wound up 
on the spindle. Spinning wheels like the 
one in the picture were not made till some- 
time during the Middle Ages. With a spin- 
ning wheel the spinner could whirl the 
spindle very easily. 

The first looms for weaving were simple 
frames of wood. The threads which we now 
call warp threads were stretched in place 
on them. Other threads, the weft threads, 
were laced across them. The ends of the 
weft threads were fastened to pieces of 
wood or bone. These “shuttles” made it 
easy to push the weft threads through from 
side to side between the warp threads. 

When spinning and weaving were done 
by hand, they were done at home or in 
small shops. About 200 years ago a great 
change took place. The Spinning jenny 
with many spindles was invented. en 
came the spinning frame and the spinning 
mule. Then came, too, the use first of water 
Wheels and then of steam engines to turn 
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the spinning machines. Power looms were 
invented also. Factories were built, for 
workmen could not afford to buy big ma- 
chines for themselves. 

The change to power machines came 
about first in England. It threw many spin- 
ners and weavers out of work, because 
the work of many men could be done by 
one machine. On the other hand, cloth be- 
came so much cheaper that much more of 
it could be sold. As time went on, more 
and more workers were needed to run the 
machines. The use of power machines for 
spinning and weaving spread to other lands. 
Some cloth is still woven by hand, but 
most of it is made by machine. In the 
United States about a million men and 
women work in the factories where spin- 
ning and weaving are done. The factories’ 
many machines turn out billions of yards of 
cloth a year. 

Today, besides the fibers from plants and 
animals, there are many man-made fibers 
weavers can use. Nylon, dacron, and rayon 
are three. Out of them all, on complicated 
looms, a great many different kinds of cloth 
are woven. Some is so delicate that, like 
ancient silk, it deserves to be called "woven 
wind." (See FIBERS; INDUSTRIAL REVO- 
LUTION; TEXTILES.) 
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SPONGES Funny as it sounds, the sponges 
we buy are the skeletons of sponges. The 
sponges the skeletons come from are water 
animals. They are not at all highly devel- 
oped. They have no heads or tails; no 
brains, stomachs, or lungs; no legs, wings, 
or fins. For almost all their lives they stay 
in one place. No wonder it was a long time 
before people discovered that sponges are 
animals. 

There are hundreds of kinds of sponges. 
They are of many colors, sizes, and shapes 
when they are alive. Not all of them have 
skeletons like the sponges we buy. Some 
have glassy skeletons. Others have skele- 
tons of chalk. 

Even though they are simple, sponges 
must have food and oxygen. Scattered over 
their bodies are little holes. Water comes 
in through these holes, bringing oxygen and 
tiny plants and animals with it. The water 
leaves through larger openings. 

New sponges may come from eggs. When 
a sponge egg hatches, the tiny animal swims 
about for a while. Then it settles down on 
a shell or a rock for the rest of its life, 

But not all sponges come from eggs. A 
hew sponge may simply branch out from 
an old one. Or a piece that is cut off may 
grow to be a whole new sponge. Sometimes 
sponge fishermen cut up sponges and plant 
the pieces at the bottom of the sea. 

Some sponges grow in fresh water. But 
most sponges grow in warm seas. 


. 


SQUIDS 


SQUIDS The largest squids are the largest 
of all animals without backbones, A giant 
squid may be as much as 50 feet long. But 
most squids are much smaller. The common 
squid is about a foot and a half long. 

Squids are streamlined. They can cut 
their way through water easily. The small 
ones are sometimes called "sea arrows." 

Around its mouth a squid has ten arms. 
Two are much longer than the other eight. 
The two long arms have four rows of suck- 
ers. The shorter arms have two rows. The 
suckers on the arms of a giant squid are as 
big as teacups. Of course, those on small 
squids are not nearly that large. With the 
help of its suckers a squid captures fish and 
other water animals for food. 

A squid has two big eyes. They must be 
a great help in finding food. Some of the 
squids that live deep in the sea have lights 
that probably attract animals on which the 
squids feed. 

Squids can change color in a flash. One 
may be red, brown, or greenish one minute 
and white or rainbow-colored the next. 

With its fins a squid can swim slowly 
either forward or backward. But it has a 
way of moving much faster. It uses jet 
propulsion. In its body it has a tube called 
a funnel or siphon. The opening is under- 
neath the squid’s head. To escape from an 
enemy the squid can move with great speed 
by forcing water out of this funnel. If the 
end of the funnel is pointed forward when 
water is forced out of it, the squid darts 
backward. If the end of the funnel is pointed 
backward, the squid darts forward. In trying 
to escape, a squid may send out a cloud 
of brown ink and then dart backward, leav- 
ing its enemy trying to catch it by swallow- 
ing the blob of ink. 

In spite of their ways of protecting them- 
selves, enormous numbers of squids are 
eaten by fish and whales, They are the chief 
food of the performing whales in outdoor 
marine aquariums. Cod fishermen use them 
as bait. For the people of some countries 
Squids are a favorite food. 
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Al Bloom-Monkmeyer 
STAINED GLASS It was a day some 800 
years ago. In a city in northern France two 
boys wandered into a small building near 
a great new cathedral. A man stood tending 
a fire under a big black iron pot. “May 
we watch?” the boys asked, “Yes,” said the 
man. “You may watch if you are quiet.” 

“He is making stained glass for the win- 
dows,” one boy whispered to the other. “It’s 
a very secret art.” 

The man poured a mixture into the pot. 
The boys could see that it was mostly sand. 
It was not a pretty color. The man watched 
the fire and the pot closely. He kept the 
fire burning evenly. Gradually the mixture 
melted into a thick “taffy.” 

Suddenly the craftsman lifted out some 
of the “taffy” on the end of a long iron pipe. 
He blew through the pipe until he had 
made the sticky stuff into a big blue bubble. 
Then, quick as a wink, he laid the blue bub- 
ble on his workbench, split it open, and 
flattened it out. There on his bench was a 
sheet of beautiful blue glass. 

The craftsman explained to the boys 
that the mixture in the pot was made of 
quartz sand, a chemical called an alkali, 
and a compound of a metal. The metal 
compound gave the glass its beautiful color. 

“We do not have many colors,” the glass- 
maker said, “We use a great deal of red 
and blue glass in the windows and some 
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yellow and green. At times there are im- 
purities in the metal compounds that spoil 
the glass. And sometimes the impurities 
give us a more beautiful color than the one 
we were trying to get." 

A scene like this probably took place 
many times in the 12th and 13th centuries. 
For that was the time when the great cathe- 
drals were being built throughout Europe 
and when beautiful stained glass for their 
windows was being made. 

In making a stained-glass window the 
design was drawn on the top of a white- 
washed workbench. The colored glass was 
cut into pieces to fit the design. The cut- 
ting was done with a tool called a grozing 
iron. Cutting was much slower than with 
the diamond glass cutters invented later. 
The pieces of glass were fastened together 
with strips of lead. The lead made a little 
frame around each piece. Each piece of 
glass was about half an inch thick. The 
light in the cathedrals was beautiful as 
the sun shone through the glas. People 
liked stained glass because it was more 
sparkling and jewel-like than the colored 
paint in paintings or the colored bits of 
stone often used in mosaics. 

The earliest stained-glass windows were 
just designs in beautiful colors. Then win- 
dow makers began to make pictures out 
of the pieces of glass. They began, too, to 
make clear glass, and to paint on the colors 
they wanted with a special kind of glass 
enamel. In time painted glass took the 
place of the earlier kind of stained glass. 
Beautiful stained-glass windows are being 
made today by still newer methods, Some of 
them rival in beauty the finest windows of 
the Middle Ages. (See GLASS.) 
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STAMPS Not long ago a man in New 
York- mailed a letter to a friend in San 
Francisco. When the letter reached its 
destination the friend had gone on a vaca- 
tion trip to Alaska. The letter followed him. 
It reached Alaska, however, a little too late 
to catch him. It followed him back to San 
Francisco, but again it was too late—he had 
gone to Chicago. It caught up with him 
there. It had traveled by train and plane 
and truck and boat. It had been carried, 
too, in the mailbags of several postmen who 
make their rounds on foot. The letter was 
none the worse for its long journey. For 
the whole roundabout trip only a six-cent 
postage stamp had been needed to pay 
the letter's way. 

Postage stamps take billions of letters 
and packages on journeys every year. Almost 
all countries issue stamps just as the United 
States does. Stamps make an easy way of 
paying a government for handling mail. 

The first United States postage stamps 
were issued in 1847. Since then there have 
been many, many issues. Many have on 
them pictures of famous people. Among 
the Americans who have been honored are 
George Washington, George Washington 
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Carver, Pocahontas, Sam Houston, Edgar 
Allan Poe, and Will Rogers. Simón Bolívar, 
Dag Hammarskjóld, and William Shake- 
speare are three from other nations. 

Some U.S. stamps call attention to im- 
portant happenings in the country's his- 
tory-the opening of the Erie Canal, the 
first Mercury orbit, and the Apollo 8 flight, 
as examples. Others call attention to beau- 
tiful scenery, big expositions, and organiza- 
tions such as the Salvation Army. 

The government prints ordinary postage 
stamps of many different prices. The cheap- 
est is one cent. The most expensive is five 
dollars. In addition there are airmail stamps, 
special-delivery stamps, postage-due stamps, 
and others besides. 

Many people collect stamps. They pay 
high prices for stamps that are rare. Some 
of the most expensive stamps are stamps 
on which a mistake was made. In 1918, for 
instance, a few 24-cent airmail stamps were 
printed with the airplane upside down. The 
most valuable of all postage stamps cost 
only one cent when it was issued. It is a 
British Guiana (now Guyana) stamp of 
1856. Only one is left. In 1933 it was 
bought for a price of over $50,000! The 
most ever paid for a U.S. stamp was $35,000. 
It was for a 15-cent stamp issued in 1869 
Which showed Columbus landing in Ameri- 
ca. (See HOBBIES; LIECHTENSTEIN; 
U.S. POSTAL SERVICE.) 


STARFISH The "fish" in this animal's 
name gives the wrong idea. The starfish 
1 not a fish, even though it lives in the 
Sea. But it is star-shaped—that is, it is 
Shaped much like the stars we draw. Of 
Course, true stars do not have points: they 
are huge round balls like the sun. 

A starfish when it is first hatched from 
an egg swims around freely. But soon it 
Settles down to the bottom of the water and 
E the rest of its life on the floor of 
E Sometimes it crawls about, some- 
A it rests quietly, and sometimes it 

"tows down into the sand or mud. 
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Common Starfish, or Sea Star 

In a starfish's body there are tubes filled 
with water. These tubes are connected to 
tube feet that end in little suction disks. 
A starfish moves about on its tube feet. It 
uses them also to pull open the shells of 
oysters and clams. 

The starfish’s mouth is on the underside 
of its body. As soon as a starfish has pulled 
an oyster or clam open just the tiniest bit, 
it turns its stomach inside out and pushes 
it through the sliver of an opening. There, 
deep inside the shell, its stomach digests 
the soft body of the captured animal. Star- 
fish eat so many oysters that they sometimes 
ruin oyster beds. 

Many people who think they know how 
a starfish looks have seen only the star- 
fish's skeleton. It shows the starfish's shape. 
But when a starfish is alive its skeleton is 
covered with living material. A live star- 
fish may be a bright color. 

Some starfishes have more than five arms. 
But five is the common number. 

Starfishes belong to the group of spiny- 
skinned animals that scientists call echin- 
oderms. Most of these animals have sharp 
points, or spines, on their outside cover- 
ings. The sea urchins, the sand dollars, the 
sea lilies, the sea cucumbers, the basket 
stars, and the brittle, or serpent, stars are 
all in this group. (See ANIMAL KINGDOM; 
INVERTEBRATES: OYSTER.) 
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Scorpius (The Scorpion) 

STARS The words sun and star mean the 
same. All stars are suns. And our sun, along 
with all other suns, is a star. But when 
people talk about the stars they usually 
mean all the stars except our sun. "Stars" 
is used here as a short way of saying "stars 
other than the sun." 

Some stars are far, far bigger than our 
sun. Some are smaller. No one can tell how 
big a star is by how bright it is as we see 
it in the sky. Some of the biggest stars are 
faint because they are so very far away 
from the earth. 

The sun is about 93,000,000 miles from 
the earth. Even the closest star is much 
farther away than that. Light travels 186,000 
miles a second. From the sun, light reaches 
the earth in eight minutes. It takes light 
from the nearest star more than four years 
to reach us! This star neighbor is too faint 


Pisces (The Fishes) 


to be seen without a telescope. Its name is 
Proxima Centauri. 

Sirius, the Dog Star, is the brightest star 
in the sky. It takes nearly nine years for 
light from this star to reach us. If Sirius 
should explode tonight, it would be nearly 
nine years before we saw the explosion. 

Even Sirius is a near neighbor compared 
with some of the other bright stars. It takes 
light from the brilliant star Rigel about 
900 years to reach us. The light that reaches 
the earth tonight from Rigel left that star 
in the time of William the Conqueror. It 
is hard to picture how far away some of 
the faint stars are. 

When we say that anything is star-shaped 
we mean that it has five points. But stars are 


Ursa Major (The Great Bear) 


really big round balls like our sun. People 
got the idea that stars have points because 
they twinkle. It is the air that makes them 
do so. If we were seeing them from the 
moon, where there is no air, they would 
shine with a steady light. 

Like the sun, stars are all great shining 
balls, but they are not all single balls. Thou- 
sands of the stars in our sky are double 
suns. They are made of two stars that travel 
around and around each other. Some stars 
are really systems of more than two suns. 
What we see as a star may even be six 
suns traveling around one another. 

Stars are not all the same color. Some 
are bluish-white, some white, some yellow, 
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some orange, and some red. They are dif- 
ferent colors because some are hotter than 
others. The bluish-white ones are the hot- 
test. Next come the white, then the yellow, 
then the orange, and then the red. But even 
the red stars are so hot that we cannot 
easily imagine how hot they are. 

We see stars only at night. But we could 
see them in the daytime if the sunlit air 
did not hide them. There are stars in all 
directions from the earth. 

On a clear night a person who looks up 
at the sky sees about 2,000 separate stars. 
Not many thousands of stars are bright 
enough to be see without a telescope. But 
telescopes show us that there are billions 
and billions of stars. There are probably 
as many stars as there are grains of sand 
on all the world's seashores reete Alkane 


Some stars are double and revolve around each other. 


The stars we see are not spread evenly 


over the sky. Instead they are in groups STAR CONSTELLATION 
called constellations. The people of long Sirius Canis Major (The Great Dog) 
ago thought that the different constella- Canopus Carina (The fen 
tions made pictures in the sky. The names mio T eor inis Em 
they gave the constellations tell us what Capella Auriga m [πον 
ic ς they sz Alpha Centauri entaur (The Centaur) 
pictures they saw. Rigel Orion (The Hunter) 
Scientists have classified stars according Procyon Canis Minor (The Little Dog) 
t i i ς i st Achernar Eridanus (The River) 
o their brightness. The brightest stars are Bats Cantau. -Centaur (FAIGATAA 
called first-magnitude stars. The faintest Altair Aquila (The Eagle) | 
we can see without a telescope are sixth Aldebaran Taurus (The Bull) | 
Π : Spica Virgo (The Virgin) 
magnitude. They are only 1/100th as bright "μος Scorpius (The Scorpion) 
as first-magnitude stars. The following list Betelgeuse Orion (The Hunter) 
na s the brightest stars 15 i h Pollux Gemini (The Twins) 
mes the brightest stars and tells in what Fomalhaut Piscis Austrinus 
constellation each one belongs. (See AS- picis preis Pay 
[. 5 Deneb ygnus (The Swan: 
TRONOMY; BIG DIPPER; CONSTELLA- Bats Clusia Crux (The Cross) 
TIONS; NORTH STAR.) Regulus Leo (The Lion) 


Alpha Crucis — Crux (The Cross) 


A star “twinkles” because its light is bent and scattered by our atmosphere. 
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STATESMEN Some of the men who are Many systems of government have been 
famous in history are remembered because tried during man's history. Some statesmen 
they explored new lands, worked out new have served governments that most people 
inventions, or won great victories in war. would consider good. Other men have 
Some men are famous because they wrote served governments that would be consid- 
great books, painted beautiful pictures, or ered oppressive. But whether men have 


composed wonderful music. And some men served good or bad governments, if their 
won fame because of what they achieved actions have changed the course of history, 
in the field of government. Such men are they are remembered. The world is differ- 
called statesmen. ent because they lived. 


NATIONALITY 

AND DATES 
Machiavelli, Niccold It Machiavelli won world fame for the ideas of government that he 
Italian Political Writer 1469-1527 put forth in his book The Prince. 
Richelieu, Armand Jean du Plessis, Duc de French Richelieu unified the French government into an absolute power 
First Minister of France 1585-1642 which was centered around himself and King Lovis XIII. 
English Cromwell led the Puritan armies in their revolt against the 
a English king. He governed England from 1649 to 1658. 


Cromwell, Oliver 

Lord Protector of England 1599-1658 

Mazarin, Jules, Cardinal French Mazarin succeeded Richelieu as the king's chief minister, He 
First Minister of France 1602-1661 helped Louis XIV keep absolute power over France. 

Walpole, Sir Robert English Walpole, “the first English prime minister," persuaded George | 
Prime Minister of Great Britain 1676-1745 and George Il to give up some of their power to him. 

Franklin, Benjamin American Franklin worked for American independence. He also helped 
American Patriot 1706-1790 strengthen the government of the early United States. 

Pitt, William, Earl of Chatham Pitt urged that the people in the American colonies be given the 
Member of Parliament 


same constitutional rights that other Englishmen had. 
Burke, Edmund Burke, in the British Parliament, urged fairer treatment for the 
Member of Parliament Š American colonies. He wanted to avoid a revolution. 
Washington, George American Washington led the colonies in their revolt against Englond. He 
U.S. President helped unify the United States in its difficult early years. 
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Jefferson, Thomas American Jefferson wrote into the Declaration of Independence the princi- 
U.S. President 1743-1826 ples of democracy on which the United States was founded. 
Madison, James American Madison helped write the United States Constitution. He was 
US. President 1751-1836 President during the War of 1812 against England. 


Talleyrand, Charles Maurice de French Talleyrand succeeded in regaining for France her position as a 
Foreign Minister of France 1754-1838 leading nation after Napoleon had been defeated. 


Monroe, James Monroe, while p ,, issued the Monroe Doctrine, warning 


U.S. President s E Evropean nations not to colonize or interfere in the Americas. 
Pitt, William English Pitt tried to reform the British government but had to abandon 
Prime Minister of Great Britain 1759-1806 many of his ideas at the outbreak of the Napoleonic Wars. 
Metternich, Prince Klemens von Austrian Metternich, in to protect Austria, tried to arouse other 
Foreign Minister of Austria 1773-1859 . | European nations against Napoleon. 

Clay, Henry American |. Clay's aim was “the preservation of the Union" through peaceful 
U.S, Senator 1777-1852 settlement of the slavery question. _ 

Calhoun, John C. American Calhoun opposed having a strong federal nment. He be- 
U.S, Vice-President 1782-1850 lieved that each state should decide most things for ite. 


Webster, Daniel 


i 


Webster, through the power of his speeches in the Senate, 


Š 
gi 
i 
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U.S. Senator 2 North and South from war for 30 years. 
Bolivar, Simón Venezuelan Bolivar is called "the Liberator" because he led the armies that 
South American Liberator 1783-1830 freed Colombia, : pietre 


Ecuador, Peru, and Venezuela from Spain. 
Ξ ο De 
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NATIONALITY 
AND DATES 


Disroeli, Benjomin Disraeli worked for the expansion of English territories. An 
Prime Minister of Great Britain empire was created "on which the sun never seh." 


Gariboldi, Givseppe Gariboldi spent much of his life helping to free the Italion 
Italian Potriot Peninsula from Austrion, French, and Spanish rule, 


Gladstone, William E. Gladstone brought about important reforms in the British civil 
Prime Minister of Great Britain service, voting system, army, educational system, and courts, 


Lincoln, Abraham Lincoln freed the slaves during the Civil Wor. He led the 
υ.5. President struggle to preserve the Union, 


Cavour, Conte Camillo Benso di Italian Cavour was the mos! important figure in uniting the small 
Premier of Sardinia 1810-1861 states of the Italion Peninsula into one notion. 

Bismarck, Prince Otto Eduard Leopold von Bismarck formed the German nation by unitying a group of 
Choncellor of Germany small states. He governed it through the use of force, 
Macdonald, Sir John A. Canadian Macdonald wos a leader im creating the Dominion of Canada 
Prime Minister of Canada 1815-1891 out of the British North American provinces. 


Clemenceau, Georges French Clemenceau was premier during World Wor | ond led the 
Premier of France 1841-1929 French delegation at the peace conference ot Versailles. 


Wilson, Woodrow Wilson was the leading figure in founding the Leogue of Na- 
U.S. President tions, He could not, however, get the United States to join. 


Roosevelt, Theodore American Roosevelt fought to break up powerful bi 
U.S. President 1858-1919 order to bring about freer business competition, 


Lloyd George, David English Lloyd George led the Bri during World War | ond was 
Prime Minister of Great Britain 1863-1945 head of the British delegation to the Versoilles Conference. 
Gandhi, Mahatma Indian Gandhi struggled to free India from English rule. He tried to 
Indian Patriot 1869-1948 achieve his goal by peaceful rather than violen! means. 


lenin, Nikolai (Vladimir Iich Ulyanoy) 
Communist Leader 


Churchill, Sir Winston Leonard Spencer 
Prime Minister of Great Britain 


Lenin was the first communist leader of Russia ofter the Bol- 
shevik Revolution of 1917. 


Churchill, during World War I, held important government posts. 
As prime minister, he led England to victory in World War II. 


Roosevelt had to deal with the United States’ most serious de- 


Roosevelt, Franklin Del 
vie 45 pression. He also led the nation during World War Hu. 


U.S. President 
Stevenson, Adlai Ewing American Stevenson, known as a brilliant public servant, had great in- 
Ambassador to the United Nations 1900-1965 fluence in the political life of the country and in the UN. 


Hammarskjöld, Dag Swedish Hommorskjóld did much to build the UN into a powerful or- 
Secretary-General of the United Nations 1905-1961 ganization. His work in it won for him the Nobel Peace Prize. 


Stevenson 


Walpole Bismarck 
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Black Arrow 


STEVENSON 


STEVENSON, ROBERT LOUIS (1850- 
1894) The famous author Robert Louis 
Stevenson was born in Edinburgh, Scot- 
land. Even as a child his health was poor, 
and much of his life was spent in trying 
to find a place to live where he would feel 
better. His parents were wealthy. He was 
an only child. One of the closest friends of 
his childhood was the nurse who took care 
of him during the long months that he had 
to spend in bed. 

Stevenson studied engineering and law, 
but both were too strenuous for him. Then 
he began to write essays for magazines. He 
traveled a great deal in France, Germany, 
and Scotland, and made two trips to the 
United States. In San Francisco he married 
an American woman whom he had met 
earlier in France. 

A Child's Garden of Verses, which re- 
calls many happy times in his own child- 
hood, is dedicated to his old nurse. The 
poems were later set to music. Many boys 
and girls enjoy them today. 

Treasure Island was the book that made 
Stevenson famous. One day he drew a map 
of an imaginary island. He called it Trea- 
sure Island. After a while he wrote a story 
about the island for his young stepson. The 
book became a great favorite of readers 
young and old. 

Stevenson also wrote Kidnapped, the 
story of a boy named David Balfour, who 
was one of Stevenson's own ancestors. The 
later adventures of the same boy were told 
in the book David Balfour. Among other 
Robert Louis Stevenson books still much 
read today is The Strange Case of Dr. 
Jekyll and Mr. Hyde. 

After a cruise in the South Seas, Steven- 
son settled in the Samoa Islands. The na- 
tive Polynesians called him Tusitala, mean- 
ing “teller of tales.” When he died they 
carried Stevenson to the top of Mount Vaea 
near his estate on the island of Upolu and 
buried him as one of their chiefs. On the 
tomb is carved his own beautiful poem 
"Requiem." (See ENGLISH WRITERS.) 
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STORMS “Hurricane Hits Florida,” “Tor- 
nado Wipes Out Texas Town,” “Ice Storm 
Tears Down Telephone Lines.” Often our 
newspapers have headlines like these. Big 
storms are always news. 

Hurricanes are great windstorms. The 
regions they affect may be hundreds of miles 
across. The wind rushes into the center of 
a hurricane from all sides, It may reach 
à speed of nearly 200 miles an hour. The 
Center of a hurricane is called its eye. 
People are often fooled when the eye of a 
hurricane reaches them. The wind dies down, 
and they think the storm is over. Then the 
wind begins to blow furiously again. A hur- 
ricane may last for 24 hours at one place. 

Hurricanes are tropical storms. The Ca- 
nary Islands near Africa are sometimes 
called the hatching place of hurricanes. 
Many hurricanes start in their part of the 
Atlantic, They move westward and north- 
Ward over the ocean, When they strike land 
they may do great damage. The weatherman 
Sends out warnings when one is on the way. 
Then people board up windows and do other 
Such things to guard against the storm. 

In the Atlantic there are on the average 
only Six hurricanes a year. They are most 
likely to occur in the months of August and 
m tember About the same number of hur- 
a mes occur in the eastern Pacific off the 

asts of Mexico and Central America. 

Hurricanes are given girls’ names by the 
E, Weather Bureau. The first hurricane 

ason has a name that begins with A, 
€ second a name beginning with B, and so 


Hurricane 


on. “Betsy” in 1965 did damage in Louisi- 
ana amounting to more than a billion dol- 
lars, Seventy-five people died from it. 

Typhoons are hurricanes of the western 
Pacific. There are a great many each year. 
The average number is 20. 

Tornadoes are windstorms, too. A tor- 
nado oftens tears down everything in its 
path. The wind may be blowing more than 
300 miles an hour. Tornadoes are some- 
times called twisters. The wind whirls 
round and round as it rushes ‘into the cen- 
ter. A tornado cloud is funnel-shaped. It is 
often black because of dirt sucked up into 
it. Although violent, tornadoes are small 
storms. Their paths may not be more than a 
quarter of a mile wide. 

Tornadoes move very fast. A tornado 
usually does not last more than half a min- 
ute at one place. The weatherman cannot 


Eye of Hurricane as Seen from Above 
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Straw Driven into Tree by Tornado 


warn people of every tornado. Tornadoes 
form too quickly and move too fast. But 
he can tell when conditions are right for 
tornadoes. Tornadoes come most often in 
the spring. Strange things can happen in 
them. A house may be carried away with- 
out hurting people in it. Furniture may be 
blown out of one house and into another. 

There are sometimes tornadoes out at 
sea. They are called waterspouts. 


Heavy Snowstorm 


Waterspout, a Tornado at Sea 


The wind may blow hard for a few min- 
utes in a thunderstorm. But thunderstorms 
are not as violent as tornadoes and hurri- 
canes. It is good they are not, for thun- 
derstorms are common. At this minute about 
1,800 of them are going on in the world. 

These storms get their name from the 
lightning and thunder that come with them. 
They are small storms. There is often a 
thunderstorm in one part of a city but not 
in another part. On land thunderstorms 
come most often in summer. They are more 
common in winter over the sea. 

Blizzards are heavy snowstorms with 
strong winds of 35 miles or more an hour 
and temperatures of less than 20 degrees. 
Getting lost and freezing is the danger in 
blizzards. Visibility may be near zero. 

Sandstorms are one of the dangers cara- 
vans meet in crossing deserts of the Old 
World. Camels are good desert animals 
partly because they have ways of keeping 
sand and dust out of their eyes and ears. 


o ee 


STORMS 


Such storms in the United States are called 
dust storms. These windstorms blow away a 
great deal of good soil. Many people get 
sick from breathing in the dust. 

Ice storms are most likely to come when 
the temperature is just a little below freez- 
ing. Rain freezes as it strikes trees and 
bushes and telephone wires. Every twig 
and wire gets a coating of ice. The out-of- 
doors is like a fairyland. Ice storms may 
leave broken wires and branches behind 
them, but they are beautiful while they 
last. (See BLIZZARD; METEOROLOGY; 
U.S. WEATHER BUREAU; WIND.) 


Thunderheads reach great heights. 


STRAIT A strait is a narrow water pas- 
Sageway that joins two big bodies of water. 
It is just the opposite of an isthmus. Some 
canals are man-made straits. The Suez and 
Panama canals are two of them. 

At the same time that a strait joins two 
bodies of water, it separates two areas of 
land. It may separate two continents, two 
parts of the same continent, an island from 
the mainland, or two islands. 

A few straits are called rivers. Part of 
the city of New York is built on the island 
of Manhattan. The East River is on one side 
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of the island. It is really a strait joining 
Long Island Sound and New York Bay. 


Straits have been very important in the 
history of the world. Since they are narrow, 
they can be guarded rather easily. Enemy 
ships can be attacked as they try to pass 
through. Many straits have forts nearby. 

Some straits are parts of great trade routes. 
The peace of the world depends partly on 
how these straits are controlled. The chart 
names ten important straits. 


STRAIT. JOINING SEPARATING 


Bab el Mandeb Red Sea— Africa— 

Indian Ocean Arabia 
Bering Sea— Alaska— 

Arctic Ocean Soviet Union 
Black Sea— Europe— 

Sea of Marmara Asia Minor 
Aegean Sea— Europe— 
Sea of Marmara Asia Minor 
Dover English Channel- England— 

North Sea France 
South China Sea—  China— 

East China Sea Taiwan(Formosa) 
Atlantic Ocean— — Spain— 
Mediterranean Sea Morocco 
Pacific Ocean— California— 

San Francisco Bay California 
Lake Michigan— Michigan— 

Lake Huron Michigan 
Atlantic Ocean— South America— 

Pacific Ocean Tierra del Fuego 


Bering 
Bosporus 


Dardanelles 


Formosa 
Gibraltar 
Golden Gate 


Mackinac 


Magellan 
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STRINGED INSTRUMENTS The family 
of stringed instruments used in a symphony 
orchestra is made up of the violin, viola, 
violoncello, and double bass. They all look 
much alike except for size, and they are all 
played in a similar way. They all have four 
strings, with the exception of the double 
bass, which can have three, four, or five 
strings. Each string is tuned to a different 
sound, or pitch. 

The violin is the smallest member of the 
family. Violins have high voices, soprano 
or alto. The viola is next in size and has a 
lower, or tenor, voice. Both violins and 
violas are held under the chin when they 
are being played. The violoncello, or cello, 
is much larger and has a baritone or bass 
voice. To be played it is set on the floor 
between the knees of the player. The double 
bass is the grandfather of them all, with a 
deep bass voice. It is so large that the 


Koto, a Japanese Stringed Instrument 


player must stand up or sit on a tall stool 
to play it. 

Stringed instruments are usually played 
by drawing a bow over the strings, but the 
strings can also be plucked. The bow is 
made of a thin, strong stick with a band 
of horsehair firmly stretched from end to 
end. The violin bow is about 28 inches 
long. Bows for the larger instruments are 
shorter and heavier. The bows dre usually 
drawn over the strings with the right hand. 

The horsehairs on bows are rubbed with 
rosin so they will “catch” the strings and 
cause them to move back and forth rapidly. 
This kind of motion, which is called vi- 
bration, produces sound. In the hollow part 
of the instrument—the sound box—the sound 


Medieval Lute 


is made louder, or amplified, so that it can 
be heard easily. 

The pitch of each string can be made 
higher by pressing the string down against 
the finger board with the fingers of the left 
hand. Pressing the string down shortens 
the part that is free to vibrate over the 
sound box. 

The violin is not an ancient instrument 
like the flute or the harp. The violin as 
we know it today is only about 400 years 
old. Some of the best instruments of the 
violin family that we have were made over 
200 years ago by the great Italian violin- 
makers Nicoló Amati, Antonio Stradiveri, 
and Giuseppe Guarneri. 
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The harp is another stringed instrument 
used in symphony orchestras. It is an an- 
cient instrument and is mentioned often 
in the Bible. The modern harp has 47 
strings that are tuned to produce a regular 
major scale. The player can vary the note 
of each string by shortening the strings. 
He does this by using foot pedals. The 
instrument is always plucked. 

Years ago there were hundreds of dif- 
ferent instruments, each with a special 
sound of its own. Though these old instru- 
ments often have a beautiful tone, they 
are not loud enough to mix well with the 
other instruments of a large modern or- 
chestra. Some of these ancient instruments— 
the viols—were developed into the modern 
violin family. 

The mandolin, guitar, banjo, and ukulele, 
like the harp, are played by plucking, but 
they have fewer strings. These instruments 
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Harps Double Bass 


are either played alone or used to accom- 
pany the human voice. Electric guitars— 
guitars with an electrical device for making 
the sound louder—are especially popular 
with folk singers. 

The piano, too, has strings, but they do 
not show. It is not usually called a stringed 
instrument, for its strings are not plucked 
or made to vibrate with a bow. Instead, 
they are made to vibrate by little felt 
hammers. In this sense the piano is like a 
percussion instrument. (See MUSICAL 
INSTRUMENTS; ORCHESTRA; PIANO.) 


Hawaiian Guitar 


Violin and Medieval Viol 
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Bushnell's “Turtle” 
SUBMARINES In 1870 Jules Verne wrote 
a story called Twenty Thousand Leagues 
Under the Sea. It told about the long trips 
of Captain Nemo and his crew in his sub- 
marine "Nautilus." At that time no one had 
built a submarine that could stay under- 
water for weeks at a time or one that would 
carry many people. In 1954 the U.S. Navy 
put a real submarine “Nautilus” to sea. It 
was the first submarine driven by atomic 
power. In August, 1958, the “Nautilus” 
made history by traveling under the ice 
across the North Pole. 

"Submarine" is a good name for a boat 
that can travel underwater. The word means 
"under the sea." German submarines used 
to be called U-boats. The name came from 
unterseeboot, German for “undersea boat." 

Fish are nature’s submarines. They are 
streamlined so that they can cut their way 
through water easily. They are built to 
stand the pressure of the water. And most 
have an air bladder that helps them go up 
and down in the water. Air is lighter than 
water. To rise, the fish forces more air 
into its air bladder. To sink deeper in the 
water, it lets air out. 

A typical submarine is streamlined. Heavy 
steel plating keeps the pressure of the water 


from crushing it. It has tanks that act like 
a fish’s air bladder. Letting water into the 
tanks forces the air in them out and makes 
the submarine heavy enough to sink. Pump- 
ing in air forces the water out of the tanks 
and makes the submarine light enough to 
rise again. 

A submarine must have something to 
drive it through the water. The very first 
underwater boat was rowed. The first good 
submarines used gasoline engines on the 
surface and electric motors underwater. 
Later came diesel engines. Now, as in the 
USS “Nautilus,” in many submarines the heat 
from splitting atoms changes water into 
steam. The steam drives steam turbines. 

The snorkel of a submarine is a tube for 
taking in air for its engines when the sub- 
marine is underwater. Diving planes are a 
device to make the submarine dive nose first 
instead of sinking straight down. The peri- 
scope may be sent up when the boat is sub- 
merged. Mirrors and prisms in the periscope 
let the men running the submarine look out 
over the surface of the water. 

In the Jules Verne story Captain Nemo 
found underwater cruising pleasant. He 
even got all his food from the bottom of the 
sea. But the crews of naval submarines do 
not go on trips for fun. The submarines of 
navies are built chiefly because they are 
useful in wartime. 

The first submarine we know much about 
was the “Turtle.” It was built by David 
Bushnell, a Yale student, during the Revo- 
lutionary War. It could hold only one man. 
An attempt was made in the “Turtle” to 
sink a British man-of-war by fastening a 
charge of gunpowder to the ship’s bottom. 
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Cross Section of Submerging Submarine 


The “Turtle” got away safely, but the explo- 
sion did not sink the ship. 

Not long afterward Robert Fulton, who 
invented the steamboat, also built a sub- 
marine. He showed it to Napoleon, but Na- 
poleon was not interested. He then sold his 
idea to the British. The British, however, 
did nothing with it. Fulton's submarine 
was also named the "Nautilus." 

The first ship ever sunk by a submarine 
was sunk during the Civil War. The sub- 
marine, the “Hunley,” belonged to the Con- 
federate forces, The shi p sunk was the North's 
“Housatonic.” The “Hunley,” however, 
sank, too, 

The U.S. Navy got its first submarine in 
1900. In World War I and again in World 
War II the Germans showed how important 
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submarines can be in time of war. German 
U-boats in the first two and a half years of 
World War II sent 10 million tons of ship- 
ping to the bottom of the sea. Building 
submarines is now an important way for na- 
tions to get ready to defend themselves. 
Atomic-powered submarines of the U.S. 
Navy can launch from under the water 
Polaris missiles aimed at targets over 2,500 
miles away. Today submarines are the 
deadliest of all warships. 

But some small submarines now being 
built are designed for peaceful purposes. 
Little “Alvin,” for instance, a submarine 
22 feet long and 8 feet wide, was built for 
studying such things as ocean currents and 
the travels of fishes. The midget sub can 
go down 6,000 feet. (See DEEP-SEA EX- 
PLORING; NAVY; PERISCOPE; ROCK- 
ETS; SHIPS; WEAPONS.) 


SUBWAY A problem all big cities share is 
how to keep their streets from being too 
crowded and noisy. Many cities have helped 
solve the problem by building subways. A 
subway is an underground street railway. 
In England it is called a tube. 

Subways are rather new. The first one 
was built in London about 100 years ago. 
It was very short. The trains were run by 
steam. The first subway that had electric 
trains, as subways have now, was built a 
little more than 70 years ago. It was built 
in Budapest, the capital of Hungary. Bos- 
ton was the first city in the United States 
to have a subway. Today New York has 
more miles of subway than any other city 
in the world. Moscow has the most beauti- 
ful subway stations found anywhere. Among 
the many other cities with fine subways are 
Lisbon, Istanbul, Stockholm, Rome, Haifa, 
Montreal, Oslo, Chicago, and Nagoya. 

Of course, digging a tunnel for a sub- 
way is not easy or cheap. Keeping a sub- 
way clean and well ventilated after it is 
built is not easy or cheap either. But most 
people in the cities that have them agree 
that they are worth what they cost. 
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Ship Going through Suez Canal 


SUEZ CANAL A century ago Bombay in 
India was more than 12,000 miles by sea 
from London. Now it is only a little more 
than 7,000 miles. The earth, of course, is 
no smaller than it was. The difference is 
made by the Suez Canal. Instead of sail- 
ing around Africa to reach India from Eu- 
rope, ships can go through the Suez Canal. 

This canal cuts Asia and Africa apart. 
It reaches from the Mediterranean Sea to 
the Gulf of Suez and the Red Sea. A ship 
going from London to Bombay sails south 
to the Strait of Gibraltar. It goes through 
the strait into the Mediterranean. It then 
sails the whole length of the Mediterranean 
till it comes to the northern end of the Suez 
Canal. It goes through the canal and into the 
Red Sea. From there it sails into the Indian 
Ocean and on to India. 

It takes a ship about 15 hours to sail 
through the canal. The canal is 100 miles 
long. It is twice as long as the Panama 
Canal and carries more than twice as much 
traffic. Through it is Shipped about two- 
thirds of the oil from the Near East. 

The Suez Canal goes through desert land 
of Egypt. In the days of ancient Egypt a 
freshwater canal was dug from the Nile to 
near what is now Suez. But this canal was 
blocked by sand many centuries ago. To- 
day's canal was not started until 1859. 

An Egyptian company built the canal. 
Money for it was raised by the French, 
Turks, and Egyptians. For the first six years 
work was slow. Men did the digging with 
hand shovels. Then big machines were 
brought in and the work went faster. 


The canal was finished in 1869. There 
was a big celebration. The composer Verdi 
wrote the opera Aida for the celebration, 
but it was not performed until 1871. 

A few years later Britain bought many 
shares in the company. The route through 
the canal was soon so important to Britain 
that it was given the name "the lifeline of 
the British Empire." Britain built forts on 
lands near the canal to guard it. 

It was agreed that the Suez Canal Com- 
pany would collect tolls until 1968 from 
all ships that used the canal. But in 1956 
the Egyptian government took control. Trou- 
ble between Egypt and other nations fol- 
lowed. The canal was blocked for many 
months. It was reopened early in 1957. The 
United Nations accepted Egypt's control and 
right to collect all tolls. In 1962 Egypt made 
its last payment to the company for the canal. 

In 1967 the canal was again blocked, 
this time by vessels sunk in the Israeli- 
Arab War. (See CANALS; EGYPT.) 
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SUGAR Many fruits are sweet because they 
have sugar in them. Honey is sweet because 
it has sugar in it. Our caveman ancestors 
ate fruits and honey. They therefore ate 
sugar. But they never saw any sugar like the 
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Sugarcane 


sugar we buy. 

Sugar was being produced in India more 
than 2,000 years ago. "Sugar" comes from 
a Sanskrit word. At the time of the Crusades 
the Arabs were using sugar for medicine 
and once in a while for a feast. Europeans 
learned about sugar from the Crusaders 
and from the Arabs in Spain. Trade cara- 
vans that went to the East to get spices 
began bringing back sugar, too. In time it 
became a common food. Today more than 
65 million tons of sugar are used every year! 

The sugar we buy does not come from 
fruit or from honey. A little of it comes 
from the juice of sugar maple trees. But 
most of it comes from sugarcane or from 
sugar beets. A field of sugarcane looks 
much like a field of corn. Sugar beets grow- 
ing look much like garden beets. 

In making sugar from sugarcane, the 
Stalks are crushed and the juice is squeezed 
Out of them. The juice is boiled until al- 
most all the water is driven out and it has 
become a thick syrup. Most of the sugar in 
the syrup forms into crystals. Then a ma- 
Chine, by whirling the mixture of crystals 
pud Syrup very fast, separates the two. 

The syrup is boiled again and made into 
molasses. The crystals are dried. They are 
pube and brown. They are called raw 
a ew sugar is purified and bleach- 

ake the cane sugar we buy. 

a pos tn sugar beets in about 
να «i No one can tell from its 
i 5 taste whether the sugar he buys 

Cane sugar or beet sugar. 
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SULFUR The earth is a , storehouse. 
Many, many useful materials come from 
it. One of them is sulfur. 

Sulfur can be bought in any drugstore. 
The sulfur one buys is always yellow, but 
it may be a yellow powder or yellow 
crystals or a hard yellow roll. In a science 
laboratory sulfur sometimes puts on a dis- 
guise. When heated, it sometimes changes 
to a brown, rubbery substance. But it never 
keeps this disguise long. It soon turns hard 
and yellow. 

People have known about sulfur for 
thousands of years. They found out long 
ago that it can be set on fire easily. Another 
name for it is brimstone. “Brimstone” means 
"burning stone." 

Vesuvius is a famous volcano in Italy. 
Visitors to this volcano often bring away 
lumps of sulfur with them. The sulfur 
comes from the throat of the volcano. Sul- 
fur comes from many other volcanoes, too. 

But not much of our sulfur is taken 
from volcanoes. Most of it comes from 
layers of sulfur deep underground. Millions 
of tons are mined every year. 

Sulfur is used in medicines. It is also 
used in matches. But it would not take 
many tons for all our matches and sulfur 
medicines. We use far more in hardening 
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rubber and in making sulfuric acid. Pure 
rubber is so soft and sticky that it is not 
very useful until sulfur is used to harden 
it. Sulfuric acid is used in manufacturing 
so many things that thousands of factories 
would have to shut down if this acid could 
not be obtained. 

Sulfur is sometimes a nuisance. Sulfur 
fumes play a part in air pollution. One 
gas that is made of sulfur and hydrogen 
has such a bad smell that it is called rot- 
ten-egg gas. Sulfur fumes in the air cause 
silver to tarnish. They also make window 
draperies fade and rot. On the other hand, 
we could not live without sulfur. Our 
bodies must have a little of it to do their 
work properly. Usually we get all the sulfur 
we have to have in meat and eggs and 
cheese. (See CHEMISTRY; ELEMENTS; 
GOODYEAR; MATCHES; RUBBER.) 


SUN The sun is a star. It is not by any 
means the biggest of the stars. It looks 
much bigger than any other star because 
it is closer to us. It is only about 93,000,- 
000 miles away! All the other stars are 
much, much farther away than that. 

Of course, if we were still closer to 
the sun it would look even bigger. If we 
were only a million miles away, let us 
say, it would fill the whole sky. 

The sun is not very big as stars go. 
but it is enormous compared to the earth. 
If it were hollow, there would be room 
for more than a million earths inside. This 
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enormous ball weighs more than 300,000 
times as much as the earth. 

Plans are under way for men to explore 
the moon and, eventually, go on to Mars 
and other planets. But no one will ever 
want to take a trip to the sun. The sun 
is so hot that no one could stand to come 
near it. At the center the temperature is 
over 35 million degrees! 

Even if the sun were not hot, no one 
would visit it. Its surface gravity 
is so great that a person would be crushed 
by his own weight. 

The sun is far too hot to be solid. It 
is a huge ball of gases that are so hot 
that they give off light. Shooting up from 
the sun there are great rose-colored stream- 
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ers of glowing gas. They are called solar 
prominences. Some of them shoot up more 
than 150,000 miles from the sun’s surface. 

The sun has a halo around it. This halo 
is called the corona. It shows when there 
is an eclipse of the sun. Scientists think 
that its light is sunlight scattered by the 
free electrons of a gassy sheath around the 
sun and by dust in space. 

We all owe our lives to the sun. If it 
did not send light and warmth to the earth 
nothing could live here. No wonder many 
people in ancient times worshiped it! 

When we use running water to turn a ma- 
chine, we are really using energy from the 
sun, for the water had to be raised to the 
clouds by heat from the sun before it could 
fall as rain and run down slopes. When we 
drive machines by burning coal or oil or 
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natural gas we are also using energy from 
the sun. These fuels were formed from the 
remains of plants and animals of ages ago— 
plants and animals that could not have 
lived if green plants had not used the 
energy of sunlight to make food. Today 
scientists are finding ways of using the 
energy of sunlight more directly to do work. 
One way is in the solar cells, or batteries, 
that power most unmanned satellites. 

Where does the sun's energy come from? 
Deep in the sun hydrogen atoms are con- 
stantly joining to form helium. Energy 
is produced in the process. 

The spinning of the earth makes the sun 
rise and set and seem to move westward 
in the sky. The people of long ago thought 
that the earth stood still and that the 
sun moved around it. Many of them believed 
that each day the sun-god drove the golden 
chariot of the sun across the sky. (See 
DAY AND NIGHT; ECLIPSES; SOLAR 
SYSTEM; STARS; SUNSPOTS; ZODIAC.) 
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SUNSPOTS Great storms called sunspots 
Sometimes rage on the surface of the sun. 
In pictures sunspots look dark. They are 
not really dark. They look dark merely 
because the rest of the sun is so much 
brighter. The darkest part of a sunspot is 
called the umbra. The less dark region 
around it is the penumbra, 

A storm on the sun may last for many 
days. One even lasted for 18 months. By 
watching sunspots scientists found out that 
the sun spins on its axis. + 

Sunspots may have something to do with 
our weather. They certainly sometimes in- 
terfere with radio programs, 

Before the telescope was invented no 
one had ever seen sunspots. Galileo was 
probably the first person to see them. 
When he told about them people were not 
pleased. They wanted to think that the sun 
was perfect—a great big shining ball with- 
out a flaw. (See SOLAR SYSTEM.) 


Changing position of sunspots shows the sun's rotation. 
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SUPERSTITIONS Many people believe 
that handling a toad will cause warts. 
Many believe that a person's future can be 
told from the stars. Many think that if it 
rains on Easter Sunday it will rain every 
Sunday for the next seven weeks. There is 
no truth in any of these ideas. They are 
called superstitions. 

A great many superstitions are about 
good luck and bad luck. The pictures on 
the opposite page are reminders of some of 
these superstitions. Finding a pin and pick- 
ing it up is supposed to make the whole day 
go well. Friday, if it falls on the 13th of 
a month, is said to be an unlucky day. A 
four-leaf clover, a horseshoe hung up so 
that "the luck cannot leak out," and a 
rabbit's foot are a few of the things that 
are supposed to bring good luck. Breaking a 
mirror, spilling salt, walking under a ladder, 
having a black cat cross your path, and 
opening an umbrella in the house are 
supposed to bring bad luck. 

There are many superstitions about the 
weather. There are many about the moon. 
There are many about animals. In fact, 
there are superstitions of some kind about 
almost everything around us. 

Many superstitions came about from be- 
liefs held centuries ago. Some had their 
origin in ancient religious beliefs now long 
forgotten. Knocking on wood while speak- 
ing of some good fortune is such a super- 
stition. Making the sign of the cross by 
crossing the fingers is supposed to serve 
much the same purpose as the older pagan 
practice of knocking on wood. How many 
superstitions came about no one knows. : 

There is a superstition that if a radio 
announcer tells that a pitcher is pitching 
a no-hit baseball game the pitcher’s chances 
of finishing the game as a no-hit game are 
spoiled. It is easy to see how this super 
Stition grew up. No-hit games are rare. A 
pitcher is very likely to get tired as the 
game goes on and give up some hits even 
if he did not in the early innings. If, in 
the middle of a game, a radio announcer 
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says that the game is a no-hit game, the 
pitcher is very likely to give up a hit soon. 
But if he does it is not because the an- 
nouncer ruined his chances for him. He 


would have given up the hit anyway. But 
it is hard to prove that the radio announce- 
ment was not the cause of the pitcher's 
misfortune. People would give up their 
superstitions more easily if it were easier 
to prove that there is no truth in them. 

Here are some other superstitions. A few 
of them are common. Some of them are so 
silly that not many people now believe that 
they are true. 

A blister on your tongue means that you 
have told a lie. 

When you have cold shivers, someone is 
talking about you. 

If you sing before breakfast, you will ery 
before night. f 

If you count your warts, make a knot in 
a thread for every wart, and throw the 
thread away, the warts will be cured. 

Killing a spider is bad luck. 

The seventh child of a family will always 
be lucky. 1 : 

If you count the number of fish you have 
caught, you will catch no more that day. 

If you hang an adder's skin in the raft- 
ers, your house will never catch fire. 
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Total population .......... 7,844,433 
Area (square miles) ......... 173,665 


SWEDEN As the map of Sweden shows at 
a glance, this country is long and narrow. 
It stretches a thousand miles from north 
to south and at its widest is only 250 miles 
wide. It has a long eastern seacoast and, in 
the south, some western coast. But there 
are high mountains along most of its west- 
ern border. Across that border lies Sweden's 
long, narrow neighbor Norway. The coun- 
tries share the Scandinavian Peninsula. 

Because of the mountains, winds from 
the Atlantic cannot bring Sweden as much 
warmth as they bring to Norway’s west 
coast in winter. In the winter Sweden's 
east-coast harbors are frozen over. 

There are not such good fishing grounds 
in the seas bordering Sweden as there are 
near Norway's long Atlantic coast. But in 
Sweden there is more room between the 
mountains and the sea. There is much good 
farmland, forest land, and iron country in 
the south, where most of Sweden’s people 
live. Farther north there are great forests 
and some farmlands. Map signs for iron 
near Kiruna, far to the north beyond the 
Arctic Circle, show where some very rich 
iron ore is mined to ship abroad. Sweden’s 
many rivers furnish waterpower. 

In summer tourists often travel on the 
Góta Canal across southern Sweden. Góte- 
borg, on the west coast, and Stockholm, on 
the east coast, are connected by that canal 
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as well as by road, railroad, and airline. 
Among things to be seen from the canal are 
red farmhouses and barns with white trim- 
mings, many fields of oats and hay, other 
fields of food crops such as potatoes and 
wheat, and factories of many kinds. The 
oats and hay are raised to feed to dairy 
cows. Much butter and cheese and many 
Swedish factory products are sold abroad. 
Automobiles and ships are important among 
those products. So are munitions, ball bear- 
ings, safety matches, and plastics. In Swe- 
den's forests logs for pulp and paper mills 
are cut. Forest products, too, rank high 
among the things Sweden has to sell to the 
rest of the world. 

Beautiful Stockholm is Sweden's capital 
and largest city. Almost 800,000 people 
live there: The city, built partly on islands, 
is called a model city because it is very 
clean and has no slums. And its modern 
buildings are styled to look well beside 
handsome ones built long ago. Among its 
famous buildings are the Royal Palace and 
the beautiful City Hall. Cutlery made of 
fine Swedish stainless steel and lovely 
Swedish-made glass can be bought in many 
Stockholm shops. 

The story of Sweden can be traced back 
many thousands of years to a time late in 
the Ice Age when people first came there to 
live. They came over a southern land bridge 
then connecting the peninsula with the 
rest of the continent. Later other peoples 
came, bringing cattle and settled farming 
Ways. Ancestors of today's Swedes were 
among those ninth-century raiders called 
Vikings. As a nation Sweden's Golden Age 
came about 300 years ago. Then, under 
Gustavus Adolphus and other kings, Sweden 
built up a Baltic empire. 

Today Sweden is a democratic kingdom. 
All men and women over 21 may vote. The 
country has enjoyed peace for over 150 
Years. With its valuable forests and farm- 
lands and its many highly productive facto- 
Ties, it is a prosperous land. (See BALTIC 
SEA; CANALS; LAPLAND; VIKINGS.) 


Lumbering 


F 


η 


1319 


Swedish Crystal 


Modern Buildings in Stockholm 
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SWIMMING A baby fish can swim with- 
out being taught how. So can a baby duck 
and a baby whale. Many other animals 
can, too. People are not so fortunate. They 
have to learn to swim. They have no fins 
or webbed feet or flippers to make swim- 
ming easy. But it is very much worthwhile 
to learn to swim for three reasons: Swim- 
ming is fun. It is good exercise for build- 
ing strong bodies. And being able to swim 
takes away most of the danger from boat- 
ing, water skiing, and other water sports. 

Swimming is so popular that many pub- 
lic swimming pools have been built. Many 
public beaches have been set up. There are 
swimming pools in hotels, in clubhouses, 
in schools, and even on big ocean liners. 
And many families have swimming pools 
of their own. 

Swimming is one of the sports that make 
up the Olympic games. Swimmers from 
all over the world compete in these games. 

One step in learning to swim is to get 
over being afraid of the water. It is very 


encouraging to remember that our bodies, 


when our lungs are filled with air, are light 
enough to float. With practice almost ev- 
eryone can learn to float on his back. A 
person who can float is usually no longer 
afraid of the water. 

Another important step in learning to 
swim is to learn to breathe a certain way. 
A swimmer is supposed to breathe in 
through his mouth and breathe out through 
his nose. Of course, he must have his head 
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above the surface to breathe in, but he can 
breathe out below the surface. If a swim- 
mer breathes as he should, he will not be 
in danger of getting water into his lungs. 

In swimming, a person must move his 
arms and legs in such a way that he pushes 
himself along. There is more than one way 
of doing so. The backstroke, the crawl, the 
breaststroke, and the sidestroke are four 
of the best-known ways. The pictures show 
these different strokes. Another form of 
breaststroke is the butterfly. In it the arms, 
in being pulled back, go.all the way to the 
thighs underwater. They then break water 
and are flung forward. 

Swimming is never as fast as running. 
But the best swimmers can swim fast. For 
instance, the record for the backstroke for 
100 meters is 58.4 seconds. 

Some swimmers pride themselves on be- 
ing able to swim long distances. Swimming 
the English Channel is one of the long-dis- 
tance tests. The Channel, at the place 
where swimmers usually try it, is about 
20 miles wide. In the past 100 years doz- 
ens of swimmers have succeeded in swim- 
ming across it. The first was Matthew Webb 
of Britain. In 1875 he swam from England 
ο France in 21 hours, 45 minutes. In 1967 
Nitindra Roy of India swam the same dis- 
tance in 10 hours and 21 minutes. The rec- 
ord time swimming in the other direction 
was made by Barry Watson of Great Britain 
in 1964. His time was 9 hours and 35 min- 
utes. (See DIVING; SKIN DIVING.) 


ed crawl stroke is the most natural stroke and 
th usually the first one a beginner learns. It is 
€ fastest of all the strokes. 
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Total population ...........5,999,000 
Area (square miles) ...........15,941 


SWITZERLAND Little Switzerland is in 
the center of western Europe. As the map 
shows, the small country is mountainous. 
It is surrounded by France, Germany, Aus- 
tria, Liechtenstein, and Italy. The Swiss 
do not have a language of their own. Many 
speak German. The others speak either 
French or Italian. 

Switzerland is poor in minerals. It has 
long, cold winters and cool summers. Snow 
covers some of its mountain peaks all year 
round. Much land cannot be plowed. But 
the Swiss make good livings. The little 
country is prosperous. 

About a tenth of the Swiss are farmers. 
Most of them, as the map suggests, have 
dairy cows. In the Alps Mountains in south- 
em Switzerland there are many high valleys. 
Very high up on many mountain slopes are 
small pastures where cows can graze in 
summer. While their cows are in such pas- 
tures, farmers raise hay as winter feed on 
lower slopes. Near their valley homes the 
farmers plow a little land and raise vege 
tables and fruits for their own use. They 
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have milk to sell. Many market grapes for 
making wine. In the hilly plateau north of 
the Alps we see larger fields of crops on 
the flatter land and many pastures and cows 
in hilly land. 

In that plateau there are lovely lakes 
and lakeside cities, too. Zurich is the larg- 
est city. Bern is the Swiss capital. There 
are many more factory workers in Switzer- 
land than there are farmers. Most factories 


are in the cities. The map shows four of 
the main kinds of factory products. Cheese 
and milk chocolate are famous products, 


too. Swift streams help produce electricity 
for the factories. 

The biggest business in Switzerland is 
the tourist industry. Each year, by bus, 
automobile, train, airplane, or riverboat, 
about a million visitors come to Switzer- 
land. Some come on bicycles. There is 
skiing for winter visitors. But most tourists 
want to see beautiful Switzerland in the 
summertime, 

The Swiss have done much to help to 
attract tourists. Their many hotels are 
famous for good service. The people have 
worked hard to make travel from place to 
place pleasant and speedy. Almost all the 
trains are electric trains. Roads, railroads, 
bridges, and tunnels have been built in 
many places where such things are very 
hard to build. By car or bus sightseers can 
go very close to the great Rhone glacier. 
In cable cars and in trains traveling a spe- 
cial kind of aerial railway called a funicular 
railway, people can travel up very steep 
slopes. From the heights they get awe- 
inspiring views of such great peaks as the 
Matterhorn and of the valleys below. 

Over the centuries mountains have helped 
to protect the Swiss from invaders. In many 
European wars little Switzerland has re- 
mained an “island of peace.” After World 
War I a beautiful palace was built in the 
city of Geneva for the League of Nations. 
Now this famous palace is used by agencies 
of the United Nations. (See ALPS; CHEESE; 
CLOCKS AND WATCHES.) 
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SYDNEY } than half of all the people 
of Australia live in The largest of 


these ci is Sydney. More than two mil- 
lion m live there. 

Sydney is the capital of the state of New 
South Wales This state is in the south- 
eastern part of Australia 

The city is on the south shore of a long, 
deep bay called Port Jackson. The first 
English settlement in Australia was on Bot- 
any Bay, a little south of Port Jackson. 
From this first settlement men went ex- 
ploring to find a better site for a city. They 
chose the place where Sydney now is. They 
picked it because there was a good spring 
of water nearby and because big ships could 
come close to shore. Their choice was a 
good one. All Australians are proud of the 
beauty of Sydney's harbor. Up from the edge 
of the blue waters of the huge bay rise the 
buildings of the city. Many of these buildings 
are partly hidden by trees. Out on a point 
in the bay is the unique new Opera House. 

Today the harbor is a very busy place. 
Vessels from all over the world come to 
the docks at Sydney. They bring oil from. 
the Near East, tea from India and Ceylon, 
tobacco from the Carolinas in the United 


States, cloth, drugs, fertilizers, and other 
products. From the grain elevators on the 
waterfront wheat is poured into the holds 
of freighters bound for Britain. Refrigerator 
ships take on butter, cheese, and meat 
Other ships carry wool and lumber. Of 
course, most of these cargoes come from 
the region around Sydney. Roads and rail 
roads reach Sydney from north, south, and 
west. Many of them have to cross the Blue 
Mountains to reach the city. 

Sydney. looks much like an American 
city. There are many stores, factories, and 
tall new office buildings. Many newcomers 
to Australia find work in the flour mills, 
sugar refineries, automobile factories, and 
meat-freezing plants. Two of the world’s 
great bridges span Port Jackson. The steel- 
Work for Harbour Bridge was made in Syd- 
Rey's own steel mills. The other, the Glades- 
ville, built in 1964, is the world’s longest 
concrete arch bridge. 

The city has pleasant parks and beauti- 
ful homes. There are fine Oriental restau- 
rants, theaters, and sports facilities. Many 
good beaches furnish playgrounds for the 
city’s thousands of residents and visitors 
to enjoy. (See AUSTRALIA; BRIDGES.) 
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TAILORBIRD Some kinds of birds build 
very strange nests. Among the most curi- 
ous of all birds’ nests are those made by 
tailorbirds. These small songbirds actual- 
ly sew their nests together. 

The tatlorbird is able to use its thin sharp 
bill as a needle. It takes bits of gras or 
vegetable fiber or even the silk of spider 
webs or moth cocoons to use as'hread. To 
make its nest, the bird sews large leaves 


together in the shape of a snug pocket. 
Then it makes a comfortable lining in this 
pocket by putting plant down and fine 
grasses or animal hair in it. The female 
tailorbird lays from three to six pinki 
to greenish splotched eggs. $ 
Tailorbirds are found in southern ΑἹ 
from India eastward to the Philippines and 
Indonesia. They belong to the large Old 
World warbler group of perching birds. Al- 
though they cannot compare in beauty w 
such oriental birds as the peacock, tailor- 


birds, as you can see from the picture, are. 


very attractive. (See BIRDS.) 


TAJ MAHAL One of the sights of India 
is the tomb of the emperor Shah Jahan and 
his favorite wife. The tomb is the Taj 
Mahal. Many people think that it is the 
most beautiful building in the whole world. 

The Taj Mahal is in Agra, India. It was 
built between three and four centuries ago. 
Its name comes from one which the 
queen herself was cal az Mahal, 
or "chosen one of thé palace.” — 

A legend tells that the quet first saw 
this building in a dream. She remembered 
it so clearly after she wakened that she 
told the emperor about it. At her death 
he set to work to have it built. No one 
knows whether the story of the dream is 


true. We do know that an army of workmen 
spent 22 years in building the Taj Mahal 
and that it cost many millions of dollars. 
The tomb is tall. The top of the dome 
reaches as high as an 18-story building. 
The whole building is of white marble. In 
places the marble has been carved so that 
it looks like lace. Inside there is much 
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carving, There is more of the marble lace. 
In addition, parts of the Koran, the sacred 
book of the Moslems, have been carved 
on the walls. In other places the walls are 
covered with flower designs. Colored stones 
such as jasper and carnelian are set in the 
white stone. 

The building would not be so beautiful 
if it were not in such a beautiful setting. 
Much of the ground around it is paved with 
red sandstone. There are pools of quiet wa- 
ter that reflect the dome and the slender 
towers. Round about there is a beautiful 
garden. The Taj Mahal is worth going a long 
way to see. (See MOSAIC.) 
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TAPE RECORDING Tape recorders give 
us an easy way of making records of sounds. 
For a phonograph record, grooves are cut 
in a disc. A tape recorder records sounds by 
rearranging bits of iron on plastic tape. ; 

In a recording setup, wires connect a 
microphone with an electromagnet in a re- 
cording head. Sound waves entering the 
microphone change the strength of the cur- 
rent flowing through these wires and make 
the strength of the magnet change. As the 
tape moves past the recording head, the 
magnet pulls the bits of iron into patterns. 

When the tape is played back, the pat- 
terns on it change the strength of the cur- 
rent flowing from the playback head to the 
loudspeaker. The sound is produced again. 

Sights as well as sounds can be recorded 
on tape. Many television programs are 
taped instead of live. 
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TAPESTRY The castles of the Middle Ages 
were dark and gloomy. The inside walls 
as well as the outside walls were stone 
They were not plastered or painted or 
papered. But the walls of some rooms were 
lovely because they were hung with pieces 
of woven cloth called tapestries. There were 
tapestries in cathedrals, too. 

All medieval tapestries had pictures or 
designs woven into them. Many of the 
pictures told interesting stories. Some of 
the stories were made-up ones. Others 
told of real happenings. Some showed 
scenes from the Bible and the lives of 
saints. In some cases it took several tap- 
estries to tell the story. A famous set woven 
in the early 16th century called “Lady with 
the Unicorn” is one of the treasures of the 
Cluny Museum in Paris. 


Gobelin Tapestry Weaving, 18th Century 
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Tapestries were made mostly of wool or 
linen, but threads of silk might be woven 
in. Gold threads were sometimes used, too. 

Tapestries of linen were being made in 
Egypt 3,000 years ago. They were also made 
in other ancient countries. Indians in Peru 
were doing beautiful tapestry work with 
cotton and wool almost a thousand years 
before the arrival of their Spanish con- 
querors. The finest tapestries of the Middle 
Ages of Europe were woven in France and 
Flanders. Gobelins are from Paris. 

In modern times, with the introduction 
of machine-made tapestries, tapestry making 
as an art almost died out. But people are 
interested in it once more. Some beautiful 
tapestries are now being made. 


TARSIER The tarsier is a relative of the 
monkeys and lemurs. Tarsiers are little ani- 
mals—when full grown they are only about 
half as big as squirrels. They are found in 
the East Indies and on some of the other 
islands nearby. 

The most noticeable things about tar- 
siers are their big, staring eyes, their long, 
thin tails, their long hind legs, and their 
long fingers and toes. On their fingers and 
toes they have pads like those of tree frogs. 
These pads help them as they climb and 
leap about in their tree homes. 

Tarsiers eat insects and some fruit. As 
their owllike eyes suggest, tarsiers do their 
hunting at night. (See MONKEYS.) 
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TATTOOING The decorations on the skin 
of the people in the picture will not wash 
off. They are tattooed on. Tattooing is done 
as a rule by pricking deep holes in the skin 
and putting colored dyes in them. Three 
of the men pictured have been tattooed 
in this way. The marks on the body of the 
Australian aborigine are scars made by cut- 
ting gashes and then filling the cuts with 
clay so that the cuts will be slow to heal 
and the scars will be raised. The special 
name for this kind of skin decoration, or 
tattooing, is scarification. 

Tattooing is very old. From Egyptian 
mummies we find that some of the ancient 
Egyptians decorated themselves in this way. 
It was once common in many parts of the 
world, and is still practiced among some 


Congolese 
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tribes of Africa and the Pacific Islands. 
Some sailors have themselves tattooed. 

Tattooing is painful and dangerous. It is 
not easy to see how people came to use 
that way of decorating themselves. Perhaps 
the very fact that it is painful is one reason 
that it came to be used. A man could show 
that he was brave and could stand pain by 
having himself tattooed. Besides, among 
many peoples tattoos came to be much more 
than a decoration. A tattoo could be used 
to show to what tribe a person belonged. 
Some tattoos had a religious meaning. And 
warriors found that if their faces were 
tattooed no one could tell whether they 
were frightened. Fortunately, tattooing is 
far less common than it used to be. 


TAXES Today we ask our governments 
to do many things for us. We want sol- 
diers, sailors, and policemen to protect us. 
We want good roads and well-lighted 
streets. We want our mail carried, and our 
sewage and garbage taken away. We want 
fires fought and quarrels settled and peo- 
ple without work helped. We want good 
schools and hospitals. This is just the be- 
ginning of a very long list of what we ask 
our governments to do. 

To do all that we ask, governments have 
to have money. A government has no magic 
way of getting people to work for it and of 
getting the materials it needs. It must pay 
for both work and materials. Most of the 
money the governments of today spend 
comes from taxes—from money that they 
collect from their people. They collect some 
of this revenue from individuals and some 
from corporations. 

Is there no better way for a government 
to get the money it needs than by collect- 
ing taxes? It is true that at times govern- 
ments have tried other ways. The robber 
barons of the Middle Ages carried on raids 
on one another and on the towns. They 
also robbed travelers that passed through 
their lands. The ancient Romans and many 
later nations conquered other people and 
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took great sums of gold and silver from them. 
The early Spanish explorers took back from 
the New World great stores of gold and 
silver from the Indian nations they con- 
quered. Fortunately most people have out- 
grown the idea of paying government ex- 
penses by raids and conquest. 

Another very old idea was that govern- 
ments should be supported by slave labor. 
Much of the work of the governments in 
ancient Greece, for example, was done by 
slaves. Some of the ancient Greeks went 
so far as to say that taxes were a disgrace. 
We think that slavery is a disgrace today. 

Many of the kings of earlier times got 
part of the money they needed from buried 
treasure. In the days of pirates, large sums 
were often found. Now such treasure finds 
amount to very little. 

Governments print the paper money we 
use. Couldn't they just print enough money 
to pay for what they need? Some govern- 
ments have really tried printing all the 
money they needed. Early in the history 
of the United States the Continental Con- 
gress printed a great deal of money when 
there was nothing in the treasury to back 
the money. Soon the paper money was 
worth so little that "not worth a Continen- 
tal" meant "worth less than nothing." 

None of these ways is a good substitute 
for taxes. A government, however, does 
not have to get all its money from taxes. 
Almost every government gets some gifts, 
and most governments collect some fines 
from people who have broken the law. Al- 
most every government charges for some 
of the work it does. The United States gov- 
ernment, for example, sells postage stamps 
to help pay the cost of carrying the mail. 
Some governments still have land to sell. 
But a great deal of the money for the work 
of most governments comes from taxes. 
Many young and underdeveloped countries 
borrow from more prosperous nations. 

There are a great many kinds of taxes. 
Property taxes, income taxes, inheritance 
taxes, and sales taxes are a few of them. 


TAXES 1329 


It is fairer to the people of a country, most 
people think, to have many kinds of taxes 
than to depend on only one kind. 

Almost everyone agrees that those should 
pay most in taxes who can afford to pay 
most. Governments, therefore, ask people 
with big incomes, owners of valuable prop- 
erty, and those who inherit big sums of 
money to pay more than those who have 
less to pay with. This plan is not followed 
with every kind of tax. In the case of a 
sales tax everybody pays the same tax on 
the same article. 

Most people pay more in taxes than they 
know they do. For some taxes are hidden. 
The price of something one buys may in- 
clude many different taxes. No one can 
tell, for instance, what part of the taxes of 
the grocer, the baker, the miller, and the 
farmer is hidden in the price of a loaf of 
bread. Taxes included in prices of things 
we buy are often called indirect taxes. 

Some of the taxes of the past have had 
bad effects. Almost 300 years ago, for ex- 
ample, a tax on windows was levied in 
England. The more windows a man had 
in his house, the more he was supposed to 


be able to pay in taxes. To cut down their 
taxes people began walling up their win- 
dows. New houses were built with almost 
no windows at all. The people who plan 
taxes must think about the possible bad 
effects of the taxes. 

Taxes of today are paid in money. But 
they have not always been. The ancient 
Egyptians brought to their treasury such 
things as grain, cattle, honey, wine, and 
linen. The early Chinese emperors col- 
lected salt, jade, rice, rattan, and wild silk. 
Many of the early Moslems paid taxes in 
camels and goats. 

In early days, too, many people paid 
taxes in labor. In China, when the Great 
Wall was being built, the emperor de- 
manded a tax of three months' labor from 
every man. Collecting taxes in goods and 
labor has been mostly given up. 

Many people complain about the taxes 
they have to pay. Probably no government 
has ever been able to set up a system of 
taxes that was fair to everyone. But giving 
up the services taxes pay for would cer- 
tainly set civilization back thousands of 
years. (See GOVERNMENT; MONEY.) 
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TEA In the United States tea is not as 
popular as coffee. But in many parts of 
the world tea is better liked. And even 
Americans buy millions of pounds a year. 

Tea had an important part in the early 
story of the United States. The colonists 
did not like the tax England forced them 
to pay on tea. At the famous Boston Tea 
Party some of them dressed as Indians and 
boarded three ships which were loaded 
with tea. They dumped all the tea into the 
harbor. The Boston Tea Party helped bring 
on the Revolutionary War. 

A pound of tea is made of hundreds of 
dried tea leaves. The plant they come from 
is a small evergreen tree. Usually on a tea 
plantation the trees are trimmed so that 
they are only about three feet tall. 

When they are three years old the trees 
are ready for the first picking, Only the 
buds and the very young leaves are picked. 
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Pickers with baskets walk along the rows 
breaking off the buds and leaves. Picking 
is done several times a season 
There are many kinds of tea. But most 
of them can be classed as either green tea 
the 
the 


or black tea, The leaves for them are 


same. The difference is in the way 
leaves are treated after they are picked 

The leaves for black tea are spread out 
on trays to wilt for a day or two. Then they 
Next they 


spread out again and covered with damp 


are crushed between rollers are 
cloths. They now ferment. Their color and 
flavor change. After 
gone on for perhaps an hour or more, it is 


the fermenting has 


stopped by heating the leaves. The leaves 
then go to a firing room, where hot air 
dries them. They are now ready to be 
sorted, packed, and shipped. 

Green tea is simply unfermented tea 
The leaves are rolled and fired without 
being allowed to ferment. 

Tea leaves take up other odors and fla- 
vors easily. Teas with special odors and 
flavors can be bought. To make jasmine 
tea, jasmine flowers are spread over the 
tea leaves as they are being dried. 

Tea is raised in many parts of the Far 
East. Drinking tea is an ancient Oriental 
custom. Tea reached Europe and became 
popular there about 300 years ago. Now 
Britain and the Soviet Union are among the 
greatest tea-drinking nations in the world. 
The British take their tea with milk. Peo- 
ple of the Soviet Union like jam with theirs. 


TEETH “‘Scarcer than hens’ teeth" means 
none at all, for hens have no teeth. No 
birds have teeth. But many animals besides 
ourselves do have. Snakes have teeth with 
very sharp points. Poisonous snakes have 
special teeth called fangs. Many kinds of 
fish have teeth. Nearly all the different 
groups of mammals have teeth. 

Squirrels, beavers, gophers, mice, and all 
the other rodents have two very sharp teeth 
in the front of each jaw. They use their 
teeth to gnaw with. Beavers cut down trees, 
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squirrels open nuts, and gophers gnaw grain 
The rodents’ sharp front teeth would soon 


wear down if they were like ours. But they 


are not. They keep growing at the base 

The cat and all its cousins have tearing 
teeth. They use them to tear meat. All 
members of the dog family have tearing 
teeth, too. Horses and cows have cutting 
and grinding teeth. In the front of their 
jaws are teeth with which they cut grass 
On each side are grinding teeth 

An elephant has only four teeth in its 
mouth at a time, one in each half of each 
jaw. Of course, they are very large and are 
excellent for grinding tough plant food. As 
these four teeth are worn down, new ones 
take their place 

People eat both meat and plant foods. 
They have cutting, tearing, and grinding 
teeth, as the picture shows. 

A person has two sets of teeth. His 20 
baby or "milk" teeth begin coming in when 
he is about six months old. He begins to 
lose them at about the age of six years 
Permanent teeth come in as he loses his 
baby teeth. There are 32 permanent teeth. 
The last four, the wisdom teeth, may not 
come in for 14 or 15 years. 

Part of every tooth is hidden in the jaw. 
This part is the root. The part that shows 
is the crown. The crown is covered with 


enamel, the hardest material in the human 
body. Inside the enamel is a softer ma 
terial called dentin. In the very center of 
the tooth is the pulp cavity. Blood vessels 
and nerves are found in the pulp cavity 
Our teeth help us chew our food and pre 
pare it for digestion. They also help us 
talk. We make some sounds, such as th and 
v, with the help of our teeth. Besides, our 
teeth help give shape to our faces 
Keeping teeth clean is very important 
Brushing regularly helps. If bits of food 
are never left between the teeth, tooth de 
cay is much less likely to occur. Regular 
trips to the dentist are very wise. A dentist 
can help keep the teeth clean and can find 


cavities before they become large. (See 


BODY, HUMAN; DENTISTRY; MILK.) 
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Machine 


TELEGRAPH Electricity travels amaz- 
ingly fast. It makes a wonderful messenger. 
The telegraph is the oldest way of using 
it as a messenger. 

The word “telegraph” means “write far 
away.” The first telegraph receivers did 
write out the message. They wrote it in 
dots and dashes on a moving strip of paper. 
Later, the telegraph operators found that 
they could receive messages faster by lis- 
tening to the dots and dashes. 

The telegraph sending key shown in the 
picture is the kind often seen in practice 
sets. When the key is held down, it per- 
mits electricity to flow to the receiver, or 
sounder. When the key is released and 
springs up, the electricity stops flowing. 


The most important parts of a telegraph 
sounder are an electromagnet and an iron 
bar. When a current of electricity flows 
through the coils of the electromagnet, the 
magnet pulls the iron bar down. When the 
current stops flowing, the magnet ceases to 
attract the iron bar and a spring forces the 
bar back up. The bar is mounted in a frame 
in such a way that when it moves down it 
makes a click. It makes another click when 
it flies up. For a dot the key is held down 
for a very short time. The downward click 
and the upward click of the iron bar come 
close together. For a dash the key is held 
down longer. The clicks are farther apart. 

The first message over the first telegraph 
line was sent May 24, 1844. The message 
traveled a little over 40 miles from Balti- 
more to Washington, D.C. Now, not much 
more than 100 years later, several million 
miles of telegraph lines are in use. 

Almost as soon as the telegraph was in- 
vented, scientists began looking for ways of 
cutting down the amount of wire needed. 
Wire is expensive, and there is the addi- 
tional cost of stringing it from poles or 
laying it underground. Scientists soon dis- 
covered that, instead of having to use two 
wires for a complete telegraph circuit be- 
tween a sender and a receiver, it is possible 
to use the ground as one wire. Then they 
found ways of sending two, then four, and 
then many messages over one wire at the 
same time. They even found ways of send- 
ing messages in both directions over a 
wire at one time. Now still another way has 
been found of reducing the number of wires. 
In many places telegraph messages go part 
of the way by radio waves. 

Great improvements have been made 
in ways of sending and receiving telegraph 
messages. Teletype machines are used in 
many offices today. With some teletype 
machines the operator types the message 
to be sent on a special typewriter that 
punches holes in a tape. The tape then 
goes through a sending machine, or auto- 
matic transmitter. More than 100 words a 
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minute can be sent in this way. The tele- 
type machine that receives the message 
types it out in regular letters. The telegraph 
is again true to its name of "writing far 
away." Teletype machines are now found 
not only in telegraph offices but also in 
newspaper plants and business offices. 

Even pictures are sent over telegraph 
wires. Special devices called facsimile 
machines are used for telegraphing pictures 
from one place to another. These machines 
make it possible to send news pictures 
around the world. Since 1965 communica- 
tions satellites have helped carry both pic- 
tures and messages. (See CABLE, SUB- 
MARINE; MAGNETS; MORSE, SAMUEL 
F. B.; SATELLITES; SIGNALING.) 


TELEPHONE The telegraph, which was 
invented in 1837, proved that electricity 
is a wonderful messenger. Soon people be- 
gan asking, "Isn't there some way of mak- 
ing electricity carry spoken words, too?" 

Sound travels faster and farther in some 
materials than in air. But sound does not 
travel well enough in any material we know 
of to make sound itself a good messenger 
for long distances. 

In 1876 Alexander Graham Bell found a 
way of making sounds produce changes in 
a current of electricity flowing through a 
wire. And he found a way of using these 
changes to produce sound. He invented 
the telephone. “Telephone” comes from 
the Greek words meaning "speak far away." 

The main parts of a telephone set are the 
transmitter and the receiver. In Bell's first 
telephone the same part of the instrument 
served for both. You took turns talking into 
it and putting it to your ear to listen. 

A carbon chamber, which contains grains 
of carbon, is the heart of the transmitter. 
Electricity flows in by a wire in the tele- 
phone cord, passes through the carbon 
chamber, and flows out by another wire in 
the cord. 

At the front of the carbon chamber is a 
thin metal disk called a diaphragm. As a 
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person talks into the transmitter, sound 
waves make the diaphragm vibrate, or 
move back and forth. When the diaphragm 
pushes in, it presses the carbon grains 
closer together. When it moves out, the 
carbon grains move farther apart. A strong- 
er current flows through the carbon cham- 
ber when the grains are close together than 
when they are farther apart. 

In the telephone receiver there is an 
electromagnet. There is also a diaphragm. 
The current of electricity flows through the 
coils of the electromagnet. The stronger 
the current is, the stronger the magnet be- 
comes. When the magnet is strong, it pulls 
hard on the diaphragm and bends it nearer 
to the magnet. When the magnet is weak, 
the diaphragm springs back. 
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The changing current actually makes 
the diaphragm in the receiver move back 
and forth just as the diaphragm in the 
transmitter at the other end is moving. 
As the receiver diaphragm moves back and 
forth, it produces sound waves at the lis- 
tener's ear like those made by the speaker. 

Of course, telephone circuits have much 
more to them than just transmitters and re- 
ceivers. Each set has some such signal as 
a bell to announce a call and, as a rule, a 
dial or other device for signaling for con- 
nection with another telephone. There may 
even be a picture attachment that lets the 
user see the person he is talking with. Be- 
sides, there must be telephone exchanges 
for making connections. These connections 
may be made by telephone operators. More 
often they are made automatically. 

Telephone calls to moving cars, trains, 
planes, and boats reach them by radio relay. 
And with the help of satellites and undersea 
cables we can talk to people an ocean 
away as easily as to people in our own 
hometowns. (See BELL, ALEXANDER 
GRAHAM; CABLE, SÜBMARINE.) 


TELESCOPE In 1609 Galileo, the famous 
Italian scientist, heard that a Dutch spec- 
taclemaker had invented a new kind of 
instrument. With it he could make things 
faraway appear to be close. 

The Dutch spectaclemaker, most ac- 
counts say, was Hans Lippershey. One story 
tells that a boy who was learning the trade 
from Lippershey was playing with some 
of the lenses Lippershey used for spectacles. 
He happened to hold one in front of an- 
other and look through them. To his sur- 
prise the lenses seemed to bring what he 
was looking at much closer. He showed 
Lippershey his discovery. 

Lippershey put the two lenses in a tube. 
He put the new toy in his shopwindow. It 
was, of course, a simple telescope. The 
word "telescope" means "seeing far away." 

As soon as he heard of a telescope, Gali- 
leo decided to make one for himself. With 
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Lippershey Experimenting with Lenses 
the first telescope he made Galileo found 
that he could sight vessels too far out at sea 
to be seen with the naked eye. 

Galileo soon made better telescopes than 
his first one. When he finished his fourth 
telescope, it occurred to him to look up at 
the sky with it. He turned it toward the 
moon and had a great surprise. The moon 
was not a smooth, shining ball as people 
had said. Instead, it had mountains and 
valleys and plains on it. 

Ever since that time telescopes have 
been used to explore the sky. There are 
still telescopes for seeing distant things ' 
on the earth—terrestrial telescopes, they 
are called. But the famous telescopes have 
all been built to study the sky. 

Galileo's telescopes were made with two 
small lenses. Some of the best telescopes 
in the world are still made with lenses. 
Telescopes made with lenses are called 
refracting telescopes. 

The world's largest refracting telescope 
is in Yerkes Observatory at Williams Bay, 
Wis. The biggest lens in this telescope is 
40 inches across. 

Not long after Galileo's time the famous 
English scientist Newton invented another 
kind of telescope. In it he used mirrors in- 
stead of lenses. Telescopes made with mir- 
rors are called reflecting telescopes. 

The biggest reflecting telescope there is, 
is the Hale telescope in the observatory on 


TELESCOPE 1335 


Mount Palomar in California. It has been 
called the “giant of Palomar." 

The big mirror in this telescope is 200 
inches across—nearly 17 feet. The mirror 
is made of glass with a thin coating of 
aluminum. It weighs nearly 15 tons. The 
whole telescope weighs more than 500 
tons. It is 6 stories tall. Building it took 20 
years and cost 8 million dollars. 

At first the plan was to make the mirror 
of pure quartz. But that plan was given up. 
The mirror was made of Pyrex glass instead. 
After the molten glass was poured it was 
left in the mold for a whole year to cool. 

A special car was built for taking the 
mirror from Corning, N.Y., where it was 
made, to Los Angeles. The train had to go 
a roundabout way to avoid all low bridges 
and narrow tunnels. In Los Angeles work- 
men began the long job of polishing the 
mirror. For 11% years, except for a time 
during World War II, the work went on. 

At last the mirror was finished and was 
taken up the mountain by truck. Several 
bridges had to be strengthened before it 
was allowed to cross. For part of the way 
tractors helped by pushing and pulling. 

During the years of polishing, an obser- 
vatory to hold the telescope was built. 
The dome of the observatory is air-condi- 
tioned. The machinery that turns the tele- 
scope is very delicate. A change in tem- 
perature might undo days of work. There is 
a special room for visitors. A glass wall 


This observatory on Mount 
Palomar, California, houses 
the Hale telescope. 


Hale Telescope, the 
Largest Reflecting 


prevents heat from their bodies from reach- 
ing the telescope. Big as it is, the telescope 
can be moved easily so that it will point 
to exactly the right place in the sky. The 
electric motor in an ordinary fan would be 
strong enough to move it. 

Astronomers often study the sky simply 
by looking through big telescopes. But 
they have found an even better way of 
making discoveries with telescopes. A photo- 
graphic plate is a better "eye" than a 
real eye. Astronomers therefore use their 
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In the Studio 
telescopes as giant cameras. They take 
pictures of the part of the sky they wish 
to study and then study the pictures. 

With the giant telescope of Palomar 
astronomers were able to explore farther 
into space than ever before. They have seen 
great star cities, or galaxies, five billion 
light-years away. These galaxies are, that 
is, so far away that the light reaching the 
telescope left them five billion years ago! 

The Space Age brings another great step 
forward in the story of telescopes. Away 
from the earth there will be no interfer- 
ence from the earth's ocean of air. Already 
telescopes have been carried high above 
the earth's surface by satellite. And tele- 
scopes on the airless moon will furnish 
marvelous views of the vast universe around 
us and help solve more of its riddles. (See 
GALAXY; RADIO TELESCOPE; SATEL- 
LITES; SPACE TRAVEL; UNIVERSE.) 


TELEVISION The word “television” comes 
from the Greek word that means “far away" 
and the Latin word that means “see.” But 
television is not only seeing far away; it is 
hearing far away, too. It is radio with pic- 
tures added. 

The pictures of television, like the sounds 
of radio, do not themselves travel through 
the air. At the broadcasting station both the 
pictures and the sounds are changed into 
invisible waves. In the receiving sets the 
waves are changed back again into the same 
pictures and sounds. 


TELEVISION 


BOZO THE CLOWN © Capitol Records, Inc. Licensed by Larry Harmon Pictures Corporation 


The “seeing” part of a television camera 
is an electron tube called an image orthi- 
con, Light enters this tube through a lens 
and is focused on a light-sensitive screen. 
When the light strikes this screen it causes 
electrons to be knocked out of it. More elec- 
trons are knocked out where the light is 
strong than where the light is dim. The 
electrons flow to a plate called the target. 
They make an invisible electron picture on 
the target plate. 

The picture is now changed into a cur- 
rent called the picture signal, which flows 
to the transmitter. On its way the current 
is strengthened, or amplified. 

But the whole picture cannot be changed 
into a picture signal at the same time. It 
must be changed bit by bit. At the back 
end of the orthicon tube is an electron gun. 
This gun scans the electron picture on the 
target. It sweeps across the target in 
straight lines, just as we read line after 
line of type on a page. It goes across the 
target 525 times at each scanning, and 
then it starts over again. It covers the entire 
target 30 times every second! Some of the 
electrons the gun shoots out bounce back. 
More bounce back from some parts of the 
picture than from others. The stream of 
electrons bouncing back form a varying 
current, which becomes the picture signal. 

While the pictures are being changed 
into picture signals, the sounds are being 
changed into sound signals. The transmit- 
ter sends both these signals out into space. 
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Transmitting 

The important part of a television re- 
ceiver is the picture tube, or kinescope. 
At the back of this tube there is an electron 
gun like the one in the camera. It sweeps 
back and forth across the- picture tube in 
exact timing with the gun in the camera. 
The gun shoots out a beam of electrons that 
varies just as the beam bounced back from 
the target in the camera varies. The big 
end of the picture tube—the screen we 
look at—is coated inside with a chemical 
that glows when electrons strike it. 

As the electrons strike one bit after an- 
other of the screen, they create the same 
picture the camera is “seeing.” The pictures 
follow one another so fast that they are 
like motion pictures. At the same time that 


Receiving 


the picture tube is forming its pictures, 
other tubes and a loudspeaker are producing 
the sounds that come from the set. 

Color television is, of course, more com- 
plicated than black-and-white television. 
But the general plan is the same: pictures 
are changed into invisible waves that are 
changed back into pictures. 

Television broadcasting did not begin 
till 1941. But now there are in the world 
over 200,000,000 sets. 

Communications satellites are a great 
help in television. They make it possible 
to see happenings in distant places. They 
made it possible in 1968, for instance, for 
people all over the earth to see the astro- 
nauts in Apollo 8 on man's first trip out 
of this world and to the moon. 

Much television is commercial televi- 
sion. It consists of programs for entertain- 
ment, newscasts, and commercials. Not all 
television, however, is commercial. It is 
proving useful in a great many ways. Some 
classroom teaching, for instance, is being 
done by television. Medical students watch 
operations on television. A security guard, 
without leaving his post, can watch various 
parts of a building. Television is becoming 
more and more a part of our lives. (See 
ELECTRONICS; RADIO.) 
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TENNESSEE This southeastern state 
stretches westward to the Mississippi River 
from the Appalachians. Its width from east 
to west is four times its length from north 
to south. Tennessee was probably named 
after an ancient capital of the Cherokee 
Indians. One of its nicknames is “Volun- 
teer State." In both the War of 1812 and 
the Mexican War, more Tennessee men 
volunteered than the government asked for. 

The earliest white settlers in Tennessee 
came from Virginia and North Carolina. 
They settled in the eastern mountains in 
1769. In 1779 a band of pioneers came 
farther into Tennessee by way of the Cum- 
berland Gap and the Wilderness Road. 
They built Fort Nashborough on the Cum- 
berland River in the heart of the fertile 
bluegrass region. This fortified settlement 
was the beginning of Nashville. 

After the Revolutionary War thousands 
of eastern families and war veterans poured 
into Tennessee. In 1796 it became the 16th 
state of the Union. The capital is Nashville. 
Tennessee is not a large state, but it is 
rather thickly settled. The number of peo- 
ple living in cities is somewhat bigger than 
the number on farms and in small villages. 
Tennessee's largest city, Memphis, has 
more than half a million people. 
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Early settlers spoke of three very differ- 
ent regions in Tennessee. The East is 
mountain and plateau country. In it is 
Tennessee's part of Great Smoky Moun- 
tains National Park, one of the nation's 
most beautiful vacation areas. The rugged 
Cumberland Plateau is mining country, 
rich in coal and other minerals. Between 
the mountains and the plateau lies the 
Great Valley, which is rich in fertile crop- 
lands and apple orchards. 

The Middle contains great bluegrass mead- 
ows, and fields of corn, hay, and tobacco. 
Its farms are famous for purebred horses, 
dairy cows, beef cattle, and hogs. The Ten- 
nessee walking horse, or plantation horse, 
bred there is thought by many to be the 
best of all riding horses. 

The West slopes gently toward the Mis- 
sissippi. On the fertile lands there farmers 
raise big crops of cotton and soybeans. 
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Today industry brings far more money 
to the people of Tennessee than farming. 
Factories are sure of plentiful electric 
power and coal, and of a variety of raw 
materials from farms, mines, and forests. 
The chemical industry leads all others. 
Among its many products are rayon and 
nylon yarns, rubber, and cellophane. Other 
industries produce cloth, clothing, dairy 
products, electrical machinery, and furni- 
ture. One of the world’s largest aluminum 
plants is at Alcoa. There are huge newsprint 
mills at Calhoun. 

Both farming and manufacturing have 
been helped by the work of the Tennessee 
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Valley Authority (TVA), created by the 
federal government in 1933. World-famous 
dams and power plants were built to 
prevent flood damage, furnish electricity, 
improve navigation, and provide for recre- 
ation. These improvements have helped to 
bring great changes to Tennessee. Knoxville 
and Chattanooga are rapidly growing indus- 
trial cities. Near Knoxville there are zinc 
mines and marble quarries. Tennessee ranks 
first in zinc and second in marble. Memphis, 
on the Mississippi, is an industrial center 
and river port. 

Tennessee's motto is "America at its 
best." Its song is the "Tennessee Waltz." 
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TENNIS A great many different games 
are played with a ball. Tennis is one of 
them. A tennis ball is an air-filled rubber 
ball covered with flannel. It is made so that 
it bounces very well. The ball is hit with 
a racket back and forth across a net three 
feet high. A tennis racket is a frame with 
strands of catgut, silk, or nylon stretched 
across it. The frame is made of wood or of 
a steel or aluminum alloy. 

The game of tennis is very much like 
ping-pong. Another name for ping-pong, 
in fact, is table tennis. i 

To anyone who does not know the game, 
the score at times sounds strange. "Love" . 
is used for "zero." If the score in a game 
is 15-love, one side has 15 points and the 
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other side nothing. A game tied at 40-40 
is a "deuce" game. 

Tennis may be played by either two 
people or four. Games in which two people 
play are called singles. Doubles are games 
with four players. Both men and women 
play tennis. If each team in a match is 
made up of a man and a woman, the match 
is called mixed doubles. 

In America tennis means lawn tennis. 
At first the game was played on grass- 
covered courts. But now many courts are 
bare. Some are clay, some are concrete, and 
some are covered with asphalt. 

The first lawn tennis game ever played 
in the United States was played in 1874. 
The game had been invented only the year 
before by an English major. He called it 
Sphairistiké. No one liked the name, but 
many liked the game. Now tennis is played 
all over the world. 

Although lawn tennis is less than 100 
years old, its ancestor—court, or royal, ten- 
nis—goes back to the Middle Ages. Kings 
and noblemen played this game indoors. 
It is still played to some extent. 

Every year there are championship ten- 
nis matches. The two best-known trophies 
are the Davis Cup for men and the Wight- 
man Cup for women. The Davis Cup matches 
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are international. The Wightman Cup 
matches are between American and British 
players. Other famous matches are those 
held in London at Wimbledon and the 
matches for the United States national 
championships. Both men and women take 
part in these tournaments. 

There are officials at tennis tournaments. 
But the players themselves help with the 
rulings. If a player makes a mistake which 
the official fails to see, the player reports 
it. No player accepts a point unless he is 
sure he is entitled to it. For this reason 
tennis is often called a gentleman's game. 
(See GAMES AND SPORTS.) 


TERMITES Long, long before people 
had cities some kinds of insects began liv- 


ing in groups and working together. Among . 


insects are the termites. Termite 
nests in the tropics are sometimes three 
times as tall as a man. But in cooler re- 
gions termite nests are hidden in wood or 
in the ground. 

Termites eat dead plant material, many 
almost nothing but wood. They may eat away 
the inside of the legs of tables, chairs, 
and other pieces of furniture, making them 


these 
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unsafe. Whole houses fall down because ter- 
mites have eaten away the inside of beams. 

A termite "city" is made up of a king, 
a queen, and thousands or even millions 
of workers and soldiers. Young kings and 
queens have wings, which they lose after a 
brief flight. Then they pair and each pair 
finds a place for a nest. The queen set- 
tles down to a life of laying eggs. She 
may lay 8,000 eggs a day for many years. 

The workers and soldiers are wingless. 
The workers build the nests bigger and 
gather food. They feed and care for the 
queen and king and the newly hatched young. 
They also feed the soldiers, for the jaws 
of the soldiers are not fitted for chewing. 
But the soldiers' jaws are good weapons. 

Termites are often wrongly called white 
ants. Really they are very different from 
ants. For one thing, they do not go through 
four stages as they grow up. Newly hatched 
termites look much like grown-up termites 
except that they are smaller. 

There are several kinds of termites. 
Most never go far above the ground to 
reach dead wood. But some live in dead 
wood and never go near the ground. (See 
ANTS; INSECT PESTS.) 
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TEXAS When Alaska became the 49th 
state of the United States, Texas lost its 
first place in size among the states. But 
Texas can still boast of several firsts. 

Texas ranks first in value of mineral pro- 
duction. No other state comes close to 
producing the billion barrels of crude pe- 
troleum pumped in one year from Texas oil 
fields. In fact, the state produces about 
half the oil output of the whole country. 
Texas also leads the nation in natural gas 
and helium. 

Texas leads, too, in the number of farms 
and acres farmed. Its farms produce more 
cotton, more sorghum, and more rice than 
those of any other state. Its livestock ranches 
produce more cattle, sheep, and wool. Some 
of the cattle are white-faced Herefords; 
some are Santa Gertrudis, a breed devel- 
oped in Texas on the famous million-acre 
King Ranch, the largest in the country. 

Texas is a prosperous state, but it is not 
crowded. Even though it ranks fourth in 
population among the states, 32 are more 
thickly settled. 

Only about one-fourth of the Texans live 
on farms or in very small towns. But the 
farms produce, in addition to cotton, a 
variety of crops. Along the hot, wet Gulf 
coast rice is one of the special crops. On 
irrigated land along the lower Rio Grande 
Texans produce grapefruit and other citrus 
fruits, and vegetables for winter markets. 
The United States and Mexico together built 
the Falcón Dam to control the flow of the 
lower Rio Grande. The dam supplies irri- 
gation water to the dry land nearby. It pro- 
tects the farmland from floods and helps to 
run electric power plants. In north and 

` northwest Texas there are huge wheat farms. 
Other crops are oats, barley, corn, rye, 
fruits, and nuts. 

There are several cities of more than 
100,000 people. Houston, with a population 
of 1,150,000 is the largest. It has huge pe- 
troleum refineries, chemical plants, cotton- 
seed oil mills, and flour mills. The city, 
though it is 50 miles inland, is one of the 
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Total state population ..... 10, n 000 
Area (square miles) .......... 67,339 


leading seaports of the country. Ocean- 
going boats reach its docks by way of the 
Houston Ship Channel. NASA’s huge manned 
Spacecraft Center is at Houston. 

Dallas is the biggest city in the cotton 
and oil region of northeastern Texas. Cot- 
ton is bought and sold at Dallas markets. 
Its factories manufacture textiles, cotton- 
seed oil, and women’s and children’s cloth- 
ing. Dallas has become well known as a 
fashion center. Hundreds of oil companies 
have their offices in Dallas. Fort Worth is 
a meat-packing center. Austin, the capital, 
is another manufacturing and trade center. 
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San Antonio is like these other cities in 
that it is a trade center. It differs, how- 
ever, in that it has been a leading city since 
pioneer days and has many reminders of 
the early history of the “Lone Star State." 

Texas was under Spanish or Mexican 
flags until 1836, when Texas declared its 
independence. The Alamo in San Antonio 
is a reminder of the Texans' heroic strug- 
gle for freedom. They finally won their 
freedom under their great leader Sam Hous- 
ton and formed a republic. The Republic of 
Texas had a flag with one star. In 1845 
Texas was admitted to the Union as the 28th 
state. It flew the Confederate flag in the 
Civil War. Of the 50 states, Hawaii is the 
only one other than Texas ever to have been 
an independent nation. 

Off in the farthest-west corner of Texas 
is the big city of El Paso. It stands where 
the Rio Grande cuts through the mountains 
and is thus a gateway to the Far West. El 
Paso is farther from Beaumont, near the 
eastern boundary of Texas, than Chicago is 
from New York. Texas is truly a giant. 

Each year brings thousands of tourists 
to Texas. Some come to hunt deer or wild 
turkey and other game birds. Some come to 
explore Big Bend National Park on the Rio 
Grande or to enjoy Padre Island National 
Seashore's miles of bare and unspoiled 
beaches. Many want to see old Spanish mis- 
sions. Others come to watch rodeos or to 
vacation on dude ranches. The vast state, 
with its woods, plains, deserts, and sea- 
shores, has something for everyone. 

One regular winter "visitor" to Texas 
is the whooping crane. This rare bird and 
many other waterfowl and land birds as well 
fly there each fall to spend the winter in the 
Aransas Wildlife Refuge on the Gulf. 

Much of Texas is still a land of round- 
ups and open spaces. But it is easy to see 
that this home-of-the-astronauts state is 
also very much in step with modern times. 

The Texas state song is "Texas, Our 
Texas." The state tree is the pecan. (See 
ALAMO; HOUSTON; MISSIONS.) 
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TEXTILES The name "textile" came from 
a Latin word meaning "to weave." "Tex- 
tiles," therefore, includes all kinds of cloth 
made by weaving. 

For weaving there must be fibers of some 
kind. Up until the 20th century four fibers 
were much more important in making tex- 
tiles than any others. They were cotion, 
linen, silk, and wool. Cotton and linen come 
from plants. Silk and wool are animal fibers. 
Today many of our textiles are made from 
man-made fibers. Rayon and nylon are two 
of the best known. New man-made fibers 
are being invented fast. 

Almost all weaving is done on looms. For 
thousands of vears the only looms were 
handlooms. Most of the weaving was done 
in homes. Now most weaving is done in 
mills, or factories, on looms driven in large 
part by electricity. 

The United States has many textile mills. 
In a year those mills use more than 9 mil- 
lion bales of cotton, about 600 million 
pounds of wool, 8 million pounds of linen, 
and 6 million pounds of silk. They use be- 
sides 4 billion pounds of rayon, nylon, and 
other man-made fibers. About a million 
American workers earn their living in tex- 
tile mills. (See FIBERS; SPINNING AND 
WEAVING; TAPESTRY.) 
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